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IN July, 1938, I received a letter which gave me very great 
pleasure. It was from your House Governor, and it said that 
the Selection Committee had invited me to give the Middlemore 
Lecture for 1939. This lecture was postponed owing to the war, 
and perhaps this is just as well, because 1939 was the year of its 
jubilee, and I should have felt even more diffident about 
giving it then than I do at the present moment, though I could 
not have felt more pleased at the honour you have accorded me. 
In a way the Middlemore Lecture and I have grown up together 
because the year 1889, which witnessed its birth, is the same as 
that which witnessed mine. 

The title of the first lecture was ‘‘ The Essentials of Ophthalmic 
Therapeutics ’’ and I hope that if your first lecturer, Mr. Lloyd 
Owen, were here now he would agree that his title might be 
applied to the subject we are dealing with to-day. I also hope 
that it would have appealed to the founder of this lectureship, who 
was associated with the hospital from 1828, when he was appointed 
assistant surgeon, until 1849, when he retired to the consulting 
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staff. Perhaps he would be a little jealous of me because he 
endeavoured to start a journal of ophthalmology, but failed, owing 
to lack of enthusiasm among ophthalmic practitioners, whereas 
I have been fortunate enough to have a hand in the editing of 
one which was already a going concern before I came to it. 

In the foundation deed of this lecture it is set out that the subject 
shall be connected with ophthalmic science and practice and that 
the lecture shall be open to all medical practitioners. I took this 
to mean that too technical a dissertation would not be welcomed, 
and some of you may wonder why I chose the subject of asthen- ” 
opia, since at first sight this would appear to be a matter in which 
only ophthalmologists could be interested. Such is not the case, 
however, because although something like 80 per cent. of an eye 
man’s work is concerned with the treatment of this complaint, it 
is so widespread over the population that it behoves those who 
are not skilled refractionists to know something about it too. 

A fair, but I hope diminishing proportion of patients, when 
they feel their eyes ache, rush straight off to a sight testing 
optician, but the wiser ones will consult their doctors and be 
referred by them to an ophthalmologist, should they deem it 
necessary. It is incumbent therefore on all classes of medical 
men to know some of the points connected with this subject. 

Although the term asthenopia, literally translated, means weak- 
eyedness, it has been adopted by ophthalmologists as synonymous 
with the word eyestrain, or to put it more exactly, since we are 
not sure that the eyes really are strained, asthenopia is a word 
which covers the multitude of symptoms which occur in certain 
persons when they use their eyes. 

The exact pathological basis of these symptoms is unknown, 
and Parsons’ dictum that ‘‘ the rationale of visual fatigue in the 
production of ocular and systematic diseases is still a matter of 
conjecture ’’ stands true. It is, however, a challenge, as are many 
of his provocative statements, but it was because I believe it to 
be true that I incorporated the word ‘‘ problem ”’ in the title of 
this lecture. I was tempted to preface it by the adjective ‘‘ un- 
solved,’’ but I felt that this was adopting rather a pessimistic 
attitude and perhaps putting the cart before the horse, because 
although you may feel at the end of this lecture that the problem 
is no nearer solution than it was at the beginning, it is a pity to 
start with that idea in our minds. The commonest manifestation 
of asthenopia is headache, and there seem to be two schools of 
thought on this subject. According to one, alluded to by Weeks 
of New York,’ it arises from dysfunction of the ciliary muscle, 
the pain being referred along the branches of the Vth nerve, in 
the same sort of way as angina pectoris arises from cardiac dys- 
function. Michaelson is quoted as having shown that ciliary 
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muscle contraction, relaxation and fatigue could produce pains 
of varying characters, such as throbbing, dull aching, sharp and 
knife-like, a heavy tired, or a tight gripping feeling. On the 
other hand, the sympathetic nervous system may be responsible 
since the network of vessels in and around the eye is accompanied 
by delicate fibrils from this system which control vascular tone. 
Some of these vegetative fibres have end organs of sensation 
which are activated by products of fatigue or of perverted meta- 
bolism and so are responsible for producing headache when the 
eyes are working under unfavourable conditions. 

The other school would seek to place more emphasis on changes 
occurring within the central nervous system itself. It has been 
shown,‘ as the result of intracranial operations under local anaes- 
thesia that stimulation of the upper surface of the lateral blood 
sinus of the brain produces pain at the back of the ipsilateral eye, 
and that in general large cerebral veins which cross the subdural 
space to empty into the sinuses, produce exquisite pain. when 
traction is exerted upon them. Also although the dura is generally 
insensitive, it is not so at certain points where branches of the 
middle meningeal artery are found. The brain is therefore some- 
what sensitive to circulatory changes, and as shown by experi- 
mental injections of histamine, headache can be produced by such 
changes. It is particularly marked when the vessels are pulsating 
strongly and the cerebro-spinal fluid pressure has begun to fall. 
The application of this to the production of an ocular headache 
is not so obvious as the reasoning of the first school of thought, 
but it is conceivable that the fatigue engendered by use of the 
eyes under conditions of strain might bring about vaso-motor 
changes in the brain of a less marked but similar character to 
those produced by histamine. 

If we do not know for certain the exact lesion which is respon- 
sible for producing the headache of asthenopia, we can at any 
rate attempt to classify the causes of this condition, and the first 
main group is errors of refraction. I do not propose to go seriatim 
through the signs and symptoms associated with hypermetropia, 
astigmatism, and myopia, because these are already adequately 
described in current text books. It is rather with the problematical 
aspects of refractive asthenopia which are touched on lightly, if 
at all, that I would deal. 

Cure of eyestrain by a suitable pair of glasses seems a straight- 
forward affair, but even in this there are some interesting observa- 
tions to be made. It is not uncommon, for example, when seeing 
a middle-aged woman for a presbyopic correction to be told by 
her that she has not worn glasses since childhood. She had them 
then for astigmatism, but the glasses ‘‘ cured ”’ this in a year or so 
and were then discarded. It seems an unlikely story, and when 
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one comes to examine the patient, one finds she still has some 
astigmatism, not very different perhaps from that which afflicted 
her in childhood, and yet over a period of years it has caused her 
no trouble. There are various possible reasons for this, one of 
which I shall give you later on in this lecture. If one considers 
the question from the point of view of the refraction, however, 
an adequate explanation would seem to be that a child at the age 
of 10 or 12 is beginning to do a good deal of reading, but is not 
yet really familiar with print and has to look separately at almost 
every letter. It is very much the same sort of thing as though an 
adult had suddenly to take up reading say Greek characters with 
which he was not familiar. Under such conditions the additional 
strain imposed by a small uncorrected error of refraction is sufti- 
cient to cause symptoms. After a year or two, however, print 
becomes only too lamentably familiar and the patient is able to 
take in whole words almost at a glance. Presumably the same 
degree of accurate focusing is not required and so the glasses 
can be discarded without recurrence of the symptoms. ‘This ex- 
planation, which might be dubbed the last straw and the camel's 
back philosophy, may also be invoked to explain the temporary 
need for glasses which sometimes occurs at puberty and during 
periods of rapid growth. 

The importance of recognising this type of asthenopia is three- 
fold. In the first place one is able to reassure the anxious parent 
who always asks the same question, namely, “‘ Oh, but if you 
give her glasses now, won’t she always need them ?” Secondly 
it enables one to give the child a very real measure of relief at 
what may be a critical time in its life. And thirdly, since most 
of these errors are trifling in amount, it emphasises the necessity 
for an accurate correction. It is for this reason that I always 
prefer to see these children under atropine before ordering glasses. 
Occasionally one gets surprises and finds two or more dioptres 
of unsuspected hypermetropia, but even this is an amount which 
an average child should be able to cope with without any trouble, 
and usually can, once familiarity with print has been established. 

Other conditions besides rapid growth and lack of familiarity 
with print can bring about dependence on glasses, one of the 
most notable being convergent squint. 

A particularly striking case was that of a girl aged 16 years, 
with a convergent squint of 28°. Before operation her refraction 
under atropine was approximately +2-0 D.Sph. in each eye and 
she seemed quite comfortable wearing +175 D.Sph., i.e. only 
0-25 D. less than her full atropine correction, whereas without the 
glasses she promptly got symptoms of eyestrain. After operation 
her eyes were straight, and after going through a short period 
of reduction in strength of her glasses, Miss L. gave them up 





THE PROBLEM OF ASTHENOPIA 401 


altogether and reads and does everything quite happily without 
them, although strenuous and prolonged efforts at fusion training 
both before and after operation have failed to produce binocular 
vision. 

[It came as rather a surprise to me to discover that the same 
thing can occur in older people. A certain Miss S. came to me 
a few years ago to know if anything further could be done for 
her. She had had an unsuccessful operation for convergent squint 
in childhood, and when I saw her the right eye was 25° convergent 
and 10° up; her age at that time being 32, and her refraction 
roughly 4 D.cyl. in each eye. I resected 12 mm. of the right 
external rectus and 9 mm. of the right inferior rectus, 

Fortunately this rather complicated operation went well and 
the ultimate result was to give her a straight pair of eyes. A 
month or two afterwards, she told me that she had been able 
to give up wearing her glasses constantly and used them only 
for reading or when she wanted to see anything particularly 
clearly. ; 

The explanation of these two cases must I think be psycho- 
logical, because in each the squint was almost as obvious with 
as without glasses and in neither was binocular vision obtained. 
My own feeling when | first needed a correction for my hyper- 
metropia was that glasses so to speak shielded me from the outside 
world. Jt was rather like sitting in a railway carriage and looking 
out of the window. One felt a spectator of life rather than a par- 
ticipant in it, and J imagine that something of the same sort must 
have affected these two patients. With their glasses on, they were 
shielded from the prying eyes of an inquisitive world and so they 
felt that their deformity was less noticeable, but there was possibly 
another factor too. The feeling of inferiority engendered by an 
obvious squint may make demands on the nervous system which 
leaves it unable to cope with the additional strain imposed by an 
uncorrected error of refraction, and hence asthenopia developed 
when glasses were not worn. 

The subject of relief of symptoms by correction of errors of 
refraction is of course an enormous one, and in fact in 1910 was 
chosen by Sydney Stephenson for one of these lectures.’ At that 
time, more attention was paid to this subject by the profession 
as a whole than is the case to-day, and although exaggerated 
claims were made for the effects of correction of small errors of 
refraction, my feeling is that nowadays the pendulum has swung 
too far the other way, and that we are in danger of omitting to 
give certain types of people the benefit they might have from 
accurate correction of their refraction. 

We all know that with modern methods, there is only about 
one person in two hundred who has a pair of emmetropic eyes. 
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We also know from the writings of the advocates of glasses that 
it was the small errors, i.e., those which were present in nearly 
everybody, which caused the symptoms, particularly when the 
error was hypermetropic astigmatism with oblique axes to the 
cylinders. The late Dr. Leonard Williams in his admirable book 
‘* Minor Maladies ’’? draws attention to the fact that small astig- 
matisms ‘‘ which the patient himself, by contracting his ciliary 
muscle, can adequately correct,’’ bring about ‘‘ a ceaseless and 
illegitimate expenditure of nervous energy ’’ and states that this 
may be a predominant factor in producing nervous dyspepsia. 
In a characteristically amusing and racy passage this author tells 
how “‘ the unfortunate patient, whose only need is a correction for 
his astigmatism, has his fare pared and whittled both in quantity 
and quality until that of Nebuchadnezzar may seem generous in 
comparison. Not only is his food treated in this manner, but his 
stomach is now soothed with papaveric caresses, and anon chas- 
tised with Chilian scorpions in the vain hope that it may be 
induced to make bricks without straw.’? You may smile as I did, 
when I read this passage, but practical experience made me realise 
that there was something in it. Whether it was the magnetic 
personality of Leonard Williams I do not know, but the few 
cases of his which I was privileged to have referred to me, with 
instructions to work out their refraction under a mydriatic, did 
remarkably well. One for example, of chronic dyspepsia, lost 
her symptoms and gained two stone in weight in a year as a result 
of constant wearing of a small correction for astigmatism. That 
a case of lumbago was also cured by the same method may seem 
to bring discredit on this form of treatment, but I do think that 
it is worth while to remember that in cases of obstinate dyspepsia 
it may be advisable to investigate the patient’s refraction, and if 
an error is found, to try the effect of wearing a correction con- 
stantly. Why the method should work is I admit a problem, but 
it is also in some cases a fact. I imagine that in the same way 
as some people are hypersensitive to, say pollen, so are others 
hypersensitive to the effort required to overcome a small refractive 
error. It is hardly necessary to emphasise that it is usually the 
small errors which cause symptoms, because it is just these which 
the ciliary muscle makes efforts to overcome, larger errors being 
left alone and the sight of the eye allowed to be blurred. 

Heterophoria or muscular imbalance of the ordinary type is 
well known as a cause of asthenopia and need not detain us. Its 
presence is made known by the Maddox rod and Wing tests, 
which are now used as a routine, and the results obtained by its 
intelligent correction are sufficiently satisfactory to need no more 
than passing mention in a paper dealing with the problematical 
aspects of eye strain. The reverse is the case in another aspect 
of extra-ocular muscle physiology. 
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As long ago as 1931, Stutterheim of South Africa wrote a 
monograph supplement to the Brit. Jl. of Ophthal. on the kinetic 
treatment of the eyes. In it he gave a striking series of cases in 
which asthenopia had been cured by teaching patients to overcome 
the diplopia produced by placing prisms base out before the eyes. 
The process was long and tedious and required a daily attendance 
of ten minutes over a period of four or five weeks. The idea was 
interesting, however, and seemed to merit investigation, so I 
began to work at it, and found out shortly afterwards that Ida 
Mann was on the same track. Some of you will remember her 
paper on the subject at a meeting of the British Medical Associ- 
ation. It has been published in this Journal (after delivery of 
this lecture), and though I do not wish to poach on it in any 
way, her findings coincide closely with those I reported a year or 
two ago to a meeting of the Ophthalmic Club. The idea behind 
what I think should be called Stutterheim’s treatment is that 
convergence is phylogenetically one of the most recently acquired 
functions of the eyes, and that voluntary convergence, 1.e., the 
power to produce diplopia by voluntary convergence of the visual 
axes is a further development of this function. Curiously enough, 
Stutterheim designates the condition which his exercises are 
designed to improve as “‘ involuntary convergence,’’ whereas, as 
you will shortly. see, it is the ability to perform the act voluntarily 
which is of real importance. 

One example quoted by Stutterheim will be sufficient to show 
that the power of convergence is a relatively late phylogenetic . 
acquisition. A horse has a certain amount of binocular vision, 
and although the eyes stand widely apart at the sides of its head, 
yet, if one approaches the animal with a piece of bread, it looks 
at it binocularly up to 1} to 1 metre in front of the tip of the nose. 
If one brings the bread nearer, the horse turns the side of its 
head towards the food and looks at it from now on, with one eye 
only, i.e., the animal, although able to bring its visual axes into 
parallelism, cannot converge them. To return now to homo 
sapiens, here are some of the methods of treatment we have 
employed. If the services of an orthoptic trainer are available, 
the following scheme, which has been elaborated in conjunction 
with Miss Sheila Mayou, has been found to give good results. 

In the consulting room the usual tests are made for phorias, 
which in the majority of cases are insignificant in amount. A 
vertical white strip—I generally use a folded Selvyt cloth—is then 
pinned on to a Bjerrum screen and a trial frame containing rotary 
prisms is placed on the patient’s face. The amount of prism base 
out is steadily increased until diplopia is produced when a reading 
is taken. Miss Mayou then carried on as follows: 

First lesson.—The patient is put on to the synoptophore which 
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contains two simple fusion pictures with a conspicuous lock and 
the arms are approximated until diplopia occurs. The process is 
repeated several times, in the endeavour to work up the conver- 
gence power. It is often of assistance to put in concave lenses, 
which make the patient accommodate and thereby increase his 
convergence. He is then taught to appreciate physiological dip- 
lopia by fixing on his finger and seeing an object at the end of 
the room double. Some patients seem to have great difficulty in 
doing this, and when this is so, I usually cover one eye with a 
red glass, switch on the Maddox rod light, and direct them to 
look at their finger. Two lights are then produced, one red and 
one white, and the diplopia is perceived. On removing the red 
glass, the diplopia is usually still evident. The patient is then 
sent home for a week and told to practise the production of physio- 
logical diplopia by fixing on his finger. 

Second lesson.—The patient is again put on to the synoptophore 
with fusion pictures, and is encouraged to work up his convergence 
without the assistance of concave lenses. Some patients do better 
if allowed to move the arms of the machine themselves, others if 
the arms are moved for them by the orthoptic trainer. An en- 
deavour is then made to get the patient to see a distant object 
double without using his finger for a fixation point. The best 
way of doing this, in my experience, is to allow the patient to 
fix on his finger, and then take the finger away and attempt to 
keep looking at the point in space which it occupied. At first the 
diplopia is only momentary, but if this only can be obtained it 
is enough for the patient to start practising on when at home, 
and usually after a week he is able to double distant objects by 
a voluntary act of convergence without the assistance of a near 
object for fixation. It is often helpful if two similar distant objects 
are used, e.g., a couple of candles, and the patient tries to fuse 
them by convergence. This also helps to teach him to relax his 
accommodation and so produce a clear image of the two fused 
candles. 

Third lesson.—The patient is introduced to ‘* jump conver- 
gence.’’ In this, with the locking pictures, the arms of the synop- 
tophore instead of being steadily approximated are pushed in 
suddenly about 15°, then 30°, then back to 10°. This of course 
produces diplopia at first, but the patient soon learns to overcome 
this. Then non-locking slides can also be used. For homework 
at this stage it is often useful to lend the patient an amblyoscope 
for working up his convergence and practising jump convergence. 
A diploscope may also be of assistance in helping him to steady 
the convergence and learning to hold it. Simultaneous perception 
slides are then put into the synoptophore, e.g., the bird and cage, 
and the patient is directed to keep the bird in the cage while the 
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arms of the instrument are approximated. This is not usually 
possible until the ordinary fusion pictures, with a lock, can be 
kept single up to an angle of 40° convergence. It is well therefore 
to test this power first and work it up if necessary. Having 
obtained some power of convergence with the non-locking pic- 
tures, the next step is to go on to jump convergence with pictures 
of this type. 

The fourth and fifth lessons are really amplifications of the 
third, in which efforts are made to increase the patient’s power 
of voluntary convergence still further and to steady it until he 
can superimpose two dissimilar pictures when the arms of the 
synoptophore are 40° convergent. Voluntary convergence off the 
machine should also be practised, the patient having to get a 
wide separation between the two images and to hold his eyes 
steadily converged for a few seconds. Homework and active co- 
operation by the patient are all important and at this stage it may 
be helpful to supply him with some of Hamblin’s stereoscope 
pictures which he attempts to fuse by convergence without a 
stereoscope. The simple words series is a good one because these 
have a conspicuous lock and the distance between the pictures is 
graded (Fig. 1). At first the patient will probably have to fix 
his gaze on a pencil held between him and the picture. When 
he does this, the latter is doubled and, taking picture No. 1 (Fig. 
2) as an example, he will see four ones instead of two. By moving 
the pencil towards him or away from him, he can alter the 
positions of the ones until the middle two fuse (Fig. 3). He will 
then find that he has also produced a complete dog, and that the 
two O’s are superimposed to form the word ‘* dog.’” On removing 
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No. 1 of the Simple Words series of fusion pictures. (Hamblin). 
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Appearance when the two halves of the drawing have been partially 
approximated. 


Fic. 2. 


Appearance when the two halves of the drawing have been fused. 


the pencil, he may find it is possible to hold the pictures fused 
and by practice he will learn to fuse them by an act of voluntary 
convergence without the aid of a pencil. The only danger with 
the pictures is that the patient may unwittingly fuse them by a 
relative divergence, but this is guarded against by starting with 
fixation of the pencil. 

Ordinary stereoscopic photographs are not of much value, 
because if fused by convergence an inverse stereoscopic effect is 
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produced, the photographs being arranged for fusion by diver- 
gence. They can, however, be cut down the middle and pasted 
on to a card so that the right hand photograph is on the left and 
the left on the right, and then fusion by convergence will produce 
stereopsis. 

[ hope you will not think I have been too diffuse in describing 
the methods of training we have employed, but my excuse must 
be first that I wanted to prove that the convergence elicited is 
essentially voluntary and not involuntary. in character, and 
secondly that I thought you might be interested to know exactly 
what is being done. 

The job to my mind is essentially one for the orthoptic trainer 
rather than the ophthalmic surgeon, if only from the economic 
standpoint. 

Turning now to consider the symptoms of asthenovergence, 
which is Stutterheim’s name for inability to overcome 50 or more 
dioptres of prism base out, the most characteristic single one is 
I think, difficulty in following moving objects, with which of 
course is allied, car sickness. I have had several patients in whom 
this latter symptom entirely disappeared when the voluntary 
convergence was brought up to 80 prism dioptres. The same is 
unfortunately not true of sea sickness. I am only a moderate sailor 
myself, and yet I can go up to the limit of voluntary convergence 
easily. Quite a number of these asthenovergic patients complain 
of headache after cinemas, a symptom which would seem to be 
allied to the difficulty of following moving objects. 

Other symptoms are really those with which we are already 
familiar under the heading of asthenopia, and include headache, 
difficulty with close work, feelings of strain, and burning in the 
eyes, and rather characteristic of asthenovergence, aching in only 
one eye in attempting close work, all these of course in the absence 
of any notable error of refraction or of muscle balance or in spite 
of wearing an adequate correction. 

Coming now to consider results I feel rather shy of giving these 
to you because the percentage of success seems so unwarrantably 
high. We have in all, the records of 117 patients who have had a 
course of treatment, as outlined above, and of these no fewer than 
89 were cured, i.e., relieved of the symptoms of which they com- 
plained: Of the remaining 28, 15 reported themselves as improved 
and 9 were complete failures. Four did not attend for a complete 
course. Two of these were definitely psychological cases and lost 
their symptoms when the causative conditions were discovered 
and put right, while three others were just failures for no reason 
that we could find out. The sixth case was a confirmed neurotic 
who was never happy unless she had something wrong with her. 
As a result of Stutterheim treatment she was, however, able to read 
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for a slightly longer time, but at the end of 45 minutes she com- 
plained of feeling pricks at the back of her eyes. 

Another and unexpected result has been produced in cases of 
anisometropia. Miss Mayou tells me that we have had through 
the hospital quite a number of anisometropes wearing —-4 or —3-50 
in one eye and a +sphere or plane glass in the other eye. They 
are sent to the orthoptic department because they complain of 
headaches after wearing their glasses, but after five lessons in 
training their voluntary and involuntary convergence, their head- 
aches disappear. They find, however, that they can no longer 
read with one eye as they used to, but have to hold their heads 
straight and use both eyes together. 

It may be argued that the successful cases were functional and 
improved because of the enthusiasm and confidence with which 
they were treated. This may be so in some, but I don’t think 
it can be true of all, because so many seem to follow a similar 
course. They are usually made worse by the first two lessons 
(and it is as well to warn them of this) and then when they have 
learnt the trick of voluntary convergence they go straight ahead 
and rapidly lose their symptoms. In contradistinction to this, the 
patients who were trained before the latter half of 1932 found that 
their symptoms returned after about a year. At this time we were 
more under the influence of Stutterheim’s paper and had not dis- 
covered the importance of training the voluntary convergence 
and when the patients returned we found that they had lost their 
power of overcoming prisms base out. They were therefore re- 
trained and made to acquire the trick of voluntary convergence, 
after which there was no relapse. 

It is only fair to state that the cases are to a certain extent 
picked, i.e., if they show no interest in the work, will not practise 
at home, and do not co-operate in the training, this is discon- 
tinued. Such cases have not been included in the 117 I have 
mentioned. 

In connection with this form of treatment there are three points 
I should like to make. 

(1) That credit be given to Stutterheim for his important pioneer 
work in this field. Without this no one would have known any- 
thing about it and all that we have done is to elaborate his tech- 
nique with the object of diminishing the number of visits and 
preventing recurrences by training the voluntary convergence up 
to 40°, z.e., 80 prism dioptres. 

(2) That this method of treatment is of definite value in cases 
of obstinate asthenopia. 

(3) That in some cases it enables patients to discard their glasses, 
and this, in an age when everyone is clamouring for exercises 
instead of glasses, may be of value. 
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(4) A further interesting point is that a certain number of 
patients who have had this treatment find that their visual acuity 
is improved. The improvement is not usually very striking, but 
results such as 6/9 becoming 6/6 or 6/5 are not uncommon, and 
have been achieved several times. Group Captain Livingston tells 
me that he has found the same thing in training men in the R.A.F. 
and I remember Basil Lang saying something of the same kind 
too. 

Whether any other kind of visual training would produce the 
same effect I do not know, but the fact of its occurrence may give 
a clue to the occasionally successful results which patients claim 
from the effects of eye exercises by some of the notorious quacks. 
Please do not feel that I propose entering into competition with 
these gentlemen, but there is no harm in learning anything they 
may have to teach us. Ida Mann has put the matter into a nutshell 
by suggesting that what we are doing in this form of treatment 
is to bring about the permeability of the path from the frontal 
cortex to the oculomotor centres by facilitation, using conscious 
attention as the stimulus and the fixation reflex as the source of 
the impulse. 

Another side of extra-ocular muscle pathology was investigated 
a few years ago by Marlow of Syracuse. It occurred to this 
observer that although the eyes might appear to be in perfect 
muscular equilibrium when tested by the ordinary methods such 
might not be the case. In the same way as an unsuspected hyper- 
metropia may be revealed by the use of atropine, so might an 
unsuspected error of muscle balance be revealed by keeping the 
eyes dissociated over a sufficiently long period of time, and I 
sometimes wonder whether Marlow’s work has received adequate 
recognition, at any rate in this country. In addition to several 
papers this author has written a book based on his observation 
of 700 cases,® and it is worth reading by those who are interested 
in ophthaimic myology. His original idea was to cover one eye 
continuously for a week except on the occasions when it was being 
tested with the Maddox rod or with the red and green test. Ideally 
the covering should be kept up until stability in position of the 
eye was obtained, as shown by its giving the same reading for 
error of muscle balance on two successive days. In practice, how- 
ever, Marlow was of opinion that covering for a week was usually 
long enough. He advises that when the Maddox rod or red and 
green tests are being made the patient should wear whatever cor- 
rection is necessary for his error of refraction. Hughes in a later 
paper® describes three cases in each of which the covered eye 
tended to deviate upwards. This is said by Abraham to be 
related to Bell’s phenomenon, the upturning of the eye on 
attempted closure of the lid having been first described by him 
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in connection with peripheral facial palsy, and it struck this 
observer that the tendency of an eye to deviate upwards. when 
covered might invalidate the results of Marlow’s work. In his 
hands it certainly seemed to do so. In 48 tests in which an eye 
was occluded for an average period of 28 hours, 37 showed definite 
hyperphoria. Of 18 tests in which the right eye was covered, all 
showed a right hyperphoria, while in 19 in which the left eye 
was covered, all but one showed a left hyperphoria, the exception 
being a patient who had right hyperphoria before the test, and 
in whom this became diminished. The amount of the hyperphoria 
was usually from 1° to 2°, but in some cases it went up to 3° or 
even 4°, Even more striking were 6 patients in whom first one 
eye was covered and then the other. All of these developed a 
right hyperphoria when the right eye was covered, and a left 
hyperphoria when the left eye was covered. It is also perhaps 
significant, in view of the tendency for a blind eye to deviate 
outwards, that by the occlusion test esophoria frequently becomes 
exophoria, but the reverse situation was never found. 

Abraham therefore feels justified in concluding that the occlu- 
sion test though admirable for demonstrating the presence of 
Bell’s phenomenon, is not a test for latent hyperphoria, but one 
wishes that he had maintained the occlusion for a week or more 
instead of for 23 hours. 

In spite of these criticisms, however, Hughes® is of opinion 
that in certain cases, the prolonged occlusion test is of value in 
demonstrating a definite pathological condition which is not 
brought out by the ordinary tests. In some instances the patient 
wears with comfort a prism which previous to the period of dis- 
sociation of the two eyes produced an insurmountable diplopia. 
He advises that the occlusion should be alternate, one eye being 
covered one day and its fellow the next, in order to avoid the 
occurrence of Bell’s phenomenon. He also advises a period of 
10-11 days of occlusion. I have used the method a few times 
myself and I can remember at least two cases in which the need 
for a small vertical prism was discovered and in which relief of 
asthenopia appeared to follow the use of such a prism. Unfor- 
tunately I have not been able to lay my hands on the notes of 
these cases, so I cannot give you details. Perhaps, therefore, 
you will excuse me if I give a brief account of one of Hughes’ 
cases, in order to show the sort of thing which happens. The 
patient was one who complained of ocular discomfort and head- 
aches, particularly in the occipital region. On the first examin- 
ation 0-504 of left hyperphoria was found. No appreciable muscle 
imbalance had been discovered at five previous tests by different 
oculists, who had all ordered approximately the same sphero- 
cylindrical correction. After alternating occlusion for a period 
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of eleven days. a maximum hyperphoria of 44 developed in the 
left eye, together with a marked exophoria, the latter not having 
been present before occlusion. Correcting prisms, equivalent to 
1:54 base down left eye and 3-04 base in were ordered and were 
worn with complete comfort. A curious feature of the case was 
that subsequently the patient reverted to his previous esophoria 
and yet was uncomfortable when the prism base in was removed 
from his lenses. The practical difficulties in the way of carrying 
out this test are considerable, because it is not easy to persuade 
an adult patient in this country to forego the use of one or other 
eye and the advantages of binocular vision for as long a period 
as eleven days when there is no apparent disease in either eye, 
and this is one of the reasons why I have not employed the test . 
lately. Another reason is that I had a patient, a nurse from the 
other side of the Atlantic, who showed no hyperphoria with the 
Maddox rod, but was attempting to wear, with considerable dis- 
comfort, a vertical prism ordered after a prolonged occlusion test. 
She was quite comfortable when this prism was removed. A third 
reason was that the procedure of keeping one eye covered for a 
long period of time was really unphysiological, and that defects 
which required such a procedure for their detection could not be 
of practical importance. The whole rationale of the test seemed 
to run counter to the ideas underlying orthoptic training and one 
had the feeling that one was allowing the patient to give in to 
a defect which he could overcome by properly planned exercises. 
In addition, one was condemning him to the constant wearing 
of glasses, whereas by training him along the lines I have already 
mentioned glasses can in some cases be dispensed with. 

[ am fully aware that this argument might be applied to the 
use of glasses for correction of small errors of refraction, but there 
is a fundamental difference between the two cases. In the case 
of small degrees of astigmatism we are dealing with strain on the 
ciliary muscle and there are no exercises | know of which will 
teach the owner of the muscle to overcome astigmatism by con- 
tracting one portion of it while he relaxes another. In the case 
of the extra-ocular muscles, however, the position is quite different 
and what may be called ‘‘ neuro-muscular facilitation ’’ can, as 
I have shown, be speedily acquired. 

Another possible cause of asthenopia is aniseikonia or inequality 
in size of the ocular images. This is a subject which has been 
very fully investigated by Ames of the Dartmouth Medical School, 
and by his co-workers in the United States who have published 
many papers on it. The fundamental idea is that if the brain 
has to combine two images of dissimilar size, strain and asthenopia 
may result. Difference in size of the ocular images may be brought 
about in two ways. In the first place the retinal image may be 
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of different size in the two eyes and in the second place, although 
the retinal images may be equal in size, the arrangement of the 
retinal mosaic may differ so that a greater number of nerve ele- 
ments is stimulated in one eye than in the other. Inequality in 
size of retinal images is due to differences in the dioptric power 
of the two eyes, or to put it more scientifically to differences in 
the distance of the nodal point from the retina. An extreme 
example is seen in cases of unilateral aphakia when the eye which 
has had the cataract removed and is wearing a suitable correcting 
glass sees the letters of 6/6 the same size as a normal eye sees 
6/9. An extreme example of disturbance of the retinal mosaic 
is seen in early cases of choroido-retinitis where as a result of 
oedema, the rods and cones are separated more widely than is 
the case in the unaffected eye. The result of this is that fewer of 
them are stimulated and so the ocular image appears to the brain 
to be smaller. Ames’ work is based on very much smaller differ- 
ences than these and with his apparatus it is possible to detect 
differences of the order of 0:5 per cent. in all patients, and of 0:25 
per cent. in a great many.’ As evidence of the importance of 
disparity in size of retinal images, wearing of a lens before one 
eye which caused a 1:5 per cent. increase in size produced a marked 
headache in about an hour. In 16 normal persons, 6 showed no 
size difference between the two eyes, and the average for the 
remaining 10 was 0-85 per cent. The size difference found in 96 
‘‘ clinical cases ’’ averaged 1-54 per cent. The matter is more 
complicated than this, however, because the distortion may not 
be a mere overail increase in size. 

Fig. 4. This figure, taken from Ames’ paper, shows some of 
these. The diagrams on the left show the normal image, those 
on the right the distorted ones. 

(a) Represents a simple overall enlargement. 

(b) An enlargement affecting only the vertical meridian. 

(c) One affecting only the horizontal meridian. 

(d) One in which there is progressive enlargement in the hori- 
zontal meridian as one passes across the visual field. 

(e) One in which the image increases in all directions from 
the axes of vision—so-called barrel distortion. 

(f) One in which the converse occurs—so-called pin-cushion 
distortion. 

Optically only the first three of these are susceptible of correc- 
tion, but enough has been said perhaps to show that the correction 
of aniseikonia is a matter for the expert, particularly as the instru- 
ments employed are complex and expensive. 

The general principle of these is to present to the two eyes, 
looking through a modified stereoscope, two targets such as these 
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SUPERPOSED OCULAR IMAGES IN THE BRAIN. 
Fig. 4. 
(After Ames): for explanation vide text. 
—Fig. 5. When these are looked at binocularly the eyes fuse 


the central ring, but there is nothing to make them fuse the dots 
and the lines. If therefore the right ocular image is larger than 
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(After Ames) : one type of target. 
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FIG. 6. 


(After Ames): appearance produced in stereoscope when the left eye image 
is larger than the right. 


the left, the appearance shown in this diagram will be seen (Fig. 
6). If it is smaller, the dots will lie inside the lines. If the 
enlargement affects only the vertical meridian, the east and west 
dots will lie in the gap between the two lines, the north and south 
ones being outside them and so on. Oblique axes of enlargement 
can of course be detected by rotating the targets. An estimation 
of the degree of aniseikonia can be obtained by putting up size 
lenses in front of one or other eye until all the dots lie in the 
spaces between the lines. Possibly some of you are wondering 
what size lenses are. These are lenses of zero power which pro- 
duce enlargement or diminution of the object looked at through 
them, and the general principle upon which they are constructed 
can be seen from this diagram (Fig. 7). ABCD is a curved 
sheet of glass and it will be seen that two parallel rays of light 
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FIG. 7. 


Diagram explaining the optics of ‘' size lenses '’ (vide text). 


entering it at E and F are bent inwards by the glass owing to 
its refractive effect. On emerging at H and K they are bent 
outwards again so as to become once more parallel, but they are 
now closer together. An observer therefore who looked through 
this sheet of glass from the concave side would see objects smaller 
than they really are, while if he turned it round and looked 
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through the convex side, they would appear larger. It is obvious 
that different effects can be produced according to the thickness 
of the glass, its refractive index, and the curvature of the surfaces, 
and it is by varying these that the desired degree of enlargement 
or diminution of the retinal image can be produced. There is 
thus a means of correcting what might be called regular anisei- 
konia, and Ames states that he has succeeded in relieving asthen- 
opia in certain cases which had failed to respond to other methods. 

Beyond having had one patient who was the unsuccessful sub- 
ject of this treatment and was cured by other methods, I cannot 
claim to have had any clinical experience of it though I did have 
some size lenses made and tried them out with modified Ames’ 
targets in an amblyoscope and found they worked. 

The argument that the strain of trying to combine two unequal 
ocular images may conduce to asthenopia seems a rational one, 
though, and worthy of further study in this country. 

The last chapter in the book of causes of asthenopia deals with 
the functional element. The psychiatrists would with some justi- 
fication put it first, and T. A. Ross in his book ‘*‘ The Common 
Neuroses ’’ tells us how important is the part played by these 
conditions in the genesis of asthenopia. It is of course something 
which we already know, and I have no doubt we could spend 
many hours exchanging case histories. Some of these I related 
at the Oxford Congress in 1934,® and I have had several similar 
cases since and have probably missed a number too, and ordered 
glasses or orthoptic treatment when what was really needed was 
a readjustment of home life. Some of these patients are extremely 
difficult to tackle, because the one thing people in this country 
seem to resent more than anything else, is giving themselves away 
by admitting that what to them is a very real affliction is merely 
a matter of what they would call ‘‘ nerves.’’ Parents too very 
often dislike the thought that an onlooker may see more of the 
game, so far as their children are concerned, than they do. I 
remember very well seeing a boy, aged 19, who was training for 
some sort of clerical work and complaining of his eyes. There 
seemed to be little cause for asthenopia and his attitude toward 
the tests and his general conduct suggested to me that his interests 
were artistic. So I asked him suddenly, ‘‘ didn’t he want to be 
an artist ??’ His whole expression changed and he said, ‘‘ how 
did you know?”’ I did not tell him, but explained that his eyes 
would probably go on troubling him until he achieved his am- 
bition and thought I had done some good work. The result was, 
however, that two angry parents visited me next day saying that 
of course he did not want to be an artist; they had had a long 
talk with him and all he wanted was to follow his father in 
business. Whether the boy broke away or not, I do not know, 
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but if he did not, I hope he was able to get rid of his asthenopia 
by rationalising it. The thing can be carried too far, however, 
as was shown by an account in a psychological journal of a woman 
aged 43, who found she required glasses for seeing names in the 
telephone book and had her trouble put down to the fact that she 
suspected her husband of infidelity and was constantly looking 
for the other woman’s name, but did not want to find it and so 
acquired blurred vision. 

{ quoted this example because although psychological causes 
may bring about asthenopia they are not the only cause. There 
is a danger nowadays that symptoms which will readily yield to 
ocular treatment are put down to neurosis. I was, for example, 
discussing the refraction part of this paper a short time ago with 
a senior clinical assistant at hospital, who dismissed the problem 
with an airy ‘‘ Oh, but don’t you know, that’s all just suggestion.” 
Some of it may be, but I don’t think it all is. As usual, the 
Greeks have a word for it, and that word is 8p. It has many 
translations; it is not a mortal sin, but it signifies any departure 
from the safe middle path prescribed by your principles. Extra- 
vagance of any kind to the Greeks was perilous. Poverty was 
no virtue to them, and it was just as bad to be extremely poor 
as to be extremely rich. The same is surely true of our approach 
to the problem of asthenopia. I don’t say that all the methods 
of examination I have outlined should be applied to every patient 
who comes complaining of a headache when she reads. This 
would be &fpig and it would be equally hubritic, if one may coin 
such a word, to assume that all cases can be cured by one method. 
The rational procedure would seem to be, to take the simplest 
thing first, which to us is correction of the error of refraction, 
and if this fails, to proceed to other methods of examination 
according to the indications of the case. 

In conclusion, I feel I owe an apology to those who may have 
come to this lecture in the hope that I would offer a universal 
solution to the problem of asthenopia. When deciding on its title 
I felt inclined to incorporate the adjective insoluble, but this might 
have discouraged you, it might also have been dSpis because, as 
I hope I have shown, although each individual patient is at first 
sight a problem, in the majority of cases, the problem is solvable 
by the methods which are now available. Thank you very much 
for the kind attention which you have given to me. 
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SPECIAL CASE OF MELANOSIS FUNDI: BILATERAL 
CONGENITAL GROUP PIGMENTATION 
OF THE CENTRAL AREA 


BY 


PROFESSOR ARNOLD LOEWENSTEIN and DR. JANET STEEL 


(FROM THE TENNENT MEMORIAL INSTITUTE, UNIVERSITY OF GLASGOW, 
AND THE OPHTHALMIC INSTITUTION, GLAsGow) 


MAUTHNER (1868) and Ed. v. Jaeger (1869), later on Frost, 
Stephenson, Dodd, Juler, Niels Hoeg (1911) described a rare 
(Leber) sharply characterised change of the fundus. It occurs 
in a sector of the fundus—very often a narrow one, but sometimes 
broader—covered with dark patches, round or irregularly-shaped, 
united in little groups. The size of the spot increases from the 
disc to the periphery. The area between the disc and fovea is 
always free. The spots lie underneath the vessels. In only two 
of all the cases published do the spots cover the retinal vessels, 
but these cases are not universally acknowledged. No retinal or 
choroidal change, and no functional defect have been observed. 
As a sample of such a congenital anomaly—assumed to belong 
to the pigment epithelium, we take a picture of H. Bedriska, a 
26 years old girl. External examination normal ; no defect ; visual 
acuity 6/5 in both eyes; +0-5 dptr. id.; small pale pigment ring. 
In the macular area of the left eye there are very tiny colloid 
bodies, grouped pigment patches in a narrow sector downwards 
at 6 o’clock (Fig. 1), the smallest near the disc, the larger and 
darker ones more distant. In the more central part the greyish 
patches have a granulation feature, the peripheral ones being deep 
black and nearly twice the size of the disc. They are to be seen 
at the utmost periphery of the indirect image. No limit of the 
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naevoid pigmentation is to be recognised in the periphery. The 
retinal vessels are in front of the pigment, and do not rise on 
crossing them. The largest peripheral patches have a thin pale 
frame. In the lower half of the right eye there is a bit of tabulation 
of the fundus. Iris blue—hair fair—no naevi of the skin. Function 





Fic. 1. 


Typical grouped pigmentation (girl aged 26 years, left eye only). 


normal—no field defect even for colours corresponding with the 
naevoid pigment. 

The different names of this affection are: Grouped pigmentation 
of the retina (Niels Hoeg), melanosis retinae (Kraupa), naevoid 
pigmentation of the fundus (Leber). None of the authors found 
a change in the appearance during the time of observation. Most 
of the authors assume a seat of these pigmentations within the 
pigment epithelium—maybe a thickening into several rows or 
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higher cells with more pigment. But so long as no case is exam- 
ined anatomically, we are restricted to suppositions only. All the 
cases published so far (about forty) are very similar. All show 
one fact: The appearance of the central area is always free. 

We were able to observe a case of a group pigmentation differ- 
ing from all others published. 

James C., aged 22 years. Fair hair; grey-brown irides; no 
abnormal pigmentation ; healthy ; no family history ; mother’s right 
eye highly myopic with staphyloma with no pigment anomaly. 
Vision: Right and left = 6/24, with —1:75D. = 6/5. Field 
normal; no central defect on the Bjerrum screen, not even relative 
for colours. Had never had any trouble with his eyes. Vision 
had been same all his life; does not wear glasses. No naevi, no 
melanosis of sclera, conjunctiva or cornea. W.R. negative. 





FIG. 2. 


Bilateral groups pigmentation of the central area (man aged 22 years, 
symmetrical in both eyes). 
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Both central areas between disc and fovea, and even temporal 
to the fovea are covered with patches of round shape (Fig. 2). 
Diameter of a circular spot is quarter of a disc, varying slightly 
in size; no very manifest prominence of vessels crossing over one 
of the patches; some slight bends over central patches. The colour 
of the patches is a dark grey in the central ones, greyish-black 
with indirect illumination, clearer and greyer with the direct con- 
vergent beam. The more peripheral ones are greyish white. The 
retinal reflexes are glittering over the central retinal area, granu- 
lated and intense between the different patches, but all the patches 
have focused in a certain position a clear red ring without any 
reflex. The breadth of the ring is about the same as the diameter 


Fic. 3. 


Halo and cysts. 


of the patch. We could not find any difference in the refraction 
at the top of the patches and the base of the red ring. Some of 
the patches—more in the left eye than in the right—have a remark- 
able appearance—irregular, white spots of about one-sixth to one- 
eighth of the patch. Three of four of those whitish corpuscula are 
found in some of the patches (Fig. 3). With sodium light thev 
appear as white—sometimes not-closed rings, sometimes as shining 
white small discs. The patches in the periphery above the temporal 
branch of the upper papillary vessels are clearer—a grey with 
more white in it. 

Polarised ophthalmoscope. Gives no special change. The 
presence of double refracting substances could not be proved with 
the use of an analyser. (A. J. Ballantyne.) 

Twin beam ophthalmoscope. No difference from ordinary poly- 
chrome ophthalmoscope. 

Sodium Lamp. Spots are paler grey-white. Some new smaller 
grey spots appear, reaching more to the periphery above and 
below the central area. 





MELANOSIS FUNDI 421 


Mercury Vapour Lamp. Deep reflexes between the pale patches, 
but the halo formation is reflex free. 

The picture seems to be unknown. As the function is normal, 
no defect in the central field is detected, and no change in function 
observed by the intelligent man, we had to assume a congenital 
appearance. The extremely symmetrical shape, the regularity of 
the round patches, the absence of choroidal scars and functional 
diminution of the central area speak against the assumption of 
an intravitally acquired lesion. . 

There are very interesting details. The first is the difference 
in shade with direct and indirect light. If we assume, according 
to the schematic design (Fig. 4) a patchy thickness under the pig- 
ment epithelium, the latter seems to be a bit prominent, and will 
reflect the directly incident light intensely—greyish—but if the 
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Schematic sketch. 


light is reflected from a spot close to the patch by indirect illumin- 
ation, we must expect a dark spot. The pigment in these central 
patches may be more densely distributed, while the patches in the 
more peripheral regions seem to contain less pigment. 

A most remarkable appearance is the red ring found about the 
patches which is reflex free and most striking in the central area. 
It is to be understood as a slight notching of the reflecting surface, 
leading to the assumption that the retinal surface (membrana 
limitans interna) over the patch is slightly convex, while round 
about there is a ring where the retinal surface is concave (Fig. 4). 
A may reflect the light as a convex mirror, while C gives the 
granulated normal silvery light reflex of the dark macular area. 
The concave toric mirror of B reflects the light in another direction 
than that of A and C. The normal central reflex appears between 
the patches, the slight convexity of the pigmented spot gives a 
very slight dark inconspicuous light reflex, while the haloes 
remain reflex free. Ballantyne’s very valuable studies of the 
retinal reflexes (1940) taught us their careful observation. 
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Without histological examination it is very difficult to find out 
the situation of the pigmented patches and the little cyst-like 
bodies, which are to be found easily with the convergent beam in 
some of the darker patches. We would locate them deep in the 
retina—perhaps in the pigment epithelium, or sub-epithelially, 
maybe belonging to the lamina vitrea chorioideae. 

The explanation of the formal genesis of the first mentioned 
fundal naevoid pigmentation, of which about forty cases are men- 
tioned in the literature has been impossible up to the present. 
Nobody could explain why in certain human beings such a wedge- 
formed pigmented group, of a special shape, is found. It seems 
even more difficult referring to our case. 

The central part of the fundus as is well-known (Usher) is 
darker in an area of about 2 disc diameters than other parts. 
We know that with most higher mammals, especially the carni- 
vorous ones, an intensely reflecting zone is present at the fundus 
—the tapetum cellulosum, consisting of flat endothelial-like cells 
of several rows under the pigment epithelium, within the choroid. 
It is an avascular layer just behind the chorio-capillaris. 

We think it not impossible that we see in these grouped pigment 
spots in the central area an atavistic phenomenon, a patchy chor- 
oidal building of grouped cells—a reduced tapetum without pro- 
duction of the brilliantly shining guanin crystals. Sattler (1876) 
believed he had seen in man a choroidal layer corresponding to 
the tapetum, but Ida Mann stresses the fact that no trace 
can be found in man of the tapetum of carnivora. The idea that 
there are, here (and maybe in other congenital changes of the 
fundus), some atavistic remains of the tapetum, is worth studying. 
It is speculation only as long as we have no possibility of studying 
the anomaly anatomically. 

It is easily understood that we are not entitled to call the whole 
appearance a ‘‘ naevus ’’ without proving the existence of naevus 
cells. One fact would remind us that the root of the whole appear- 
ance may be a naevus—that is the “‘ cystic’? change in some of 
the patches, well known in cases of conjunctival naevus. But that 
is, of course, not enough to fix the diagnosis. The conjunctival 
naevus cells are sub-epithelial, spherical groups separated from 
each other by fibrous tissue—not unlike the appearance of our 
ophthalmoscopic picture. The difference in size of the patches 
in the grouped pigmentation cases may depend on the structural 
difference of the choroidal tissue at the posterior pole and at the 
periphery. 

We do not know if our case of bilateral group pigmentation of 
the central area is analogous to the previous cases of ‘‘ grouped 
pigmentation,” being different in many ways. 
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Grouped pigmentation. Our Case. 





One sector only. Whole central area. 

Different size of patches. Patches almost of the same size. 
One side. Bilateral. 

Central area always free. Centrally located. 

No “cystic” degeneration known. | “ Cystic” changes. 


No halo. Haloes without reflex. 








Summary 


A case of typical grouped pigmentation of the fundus is de- 
scribed with its sector situation and different size of patches, 
increasing in size and intensity from the posterior pole to the 
periphery—one-sided. Secondly an unknown ophthalmoscopical 
picture of seemingly congenital pigment patches is described, 
located at the central area—symmetrical in both eyes, the patches 
being almost similar in shape and size and surrounded by a halo 


without reflex—dark by indirect illumination, greyish-white by, 
direct illumnation. Some of the patches contain grey-white cor- 
puscula—maybe cysts. The idea of an atavistic patch-like growth 
of Sattler’s choroidal tapetum layer is mentioned, but it seems not 
impossible that the patches are provoked by naevus cell groups. 
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REPORT OF A CASE OF WERNICKE’S SYNDROME 
COMPLICATING PREGNANCY AND ASSOCIATED 
WITH OCULAR COMPLICATIONS* 


BY 
GEORGE BLACK 


LEEDS 


WERNICKE first published an account of the condition in 1881. 
He based his account upon three cases and described the condition 
as one of acute superior haemorrhagic polioencephalitis. Two of 
his cases were due to chronic alcoholism and the third to sulphuric 
acid poisoning. All the cases showed minute haemorrhagic foci 
situated in the walls of the third ventricle, the grey matter around 
the aqueduct and the floor of the fourth ventricle. Quite early, 
the association of polyneuritis and Korsakoff’s syndrome with 
the special cerebral signs were noted. Wernicke considered that 
the condition was an acute inflammatory process. In recent years, 
however, the views regarding the aetiology and the pathology of 
the condition have changed. Neuberger emphasised the occur- 
rence of the condition as a complication of a variety of primary 
diseases. Furthermore, the condition is no longer regarded as 
an encephalitis, but rather as an encephalopathy or encephalosis. 

Campbell and Biggart published an excellent survey in the 
past few years of twelve cases which came to post-morten. Of 
these twelve cases, only one occurred in chronic alcoholism. There 
were three cases of gastric carcinoma and two of hyperemesis 
gravidarum. Other cases occurred in pernicious anaemia, chronic 
gastritis, bronchiectasis and pyosalpynx. They found focal lesions 
consisting of small petechial haemorrhages with vascular prolifer- 
ation. There was an absence of inflammatory infiltration and only 
slight evidence of injury to nerve cells. The lesions had a selective 
distribution, the corpora mammillaria being the most characteristic 
site. In fact, histological examination of these bodies they re- 
garded as essential to diagnosis. The lesions are almost always 
symmetrical involving the grey matter surrounding the third 
ventricle, the peri-aqueductal grey matter, hence involving the 
ocular nuclei, and the floor of the fourth ventricle. The lesions 
suggest a toxic agent, producing a loss of vascular tone and stasis. 

The main clinical features of this disease are drowsiness, leading 
to coma, associated with eye signs: retinal haemorrhages of the 
type which I will describe later, nystagmus, ophthalmoplegia and 





* Read before the North of England Ophthalmological Society on December 14, 
1940, at Leeds. 
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the Argyll Robertson pupil. In some cases described, haemorr- 
hages occur in the optic nerves, producing central scotoma. It is 
to be noted that these signs often occur as a terminal event in 
some such serious condition as carcinoma of the stomach and 
are not always accurately observed or are regarded as features 
of the general cachexia. 

An understanding of the aetiology of the disease depends upon 
the clinical picture, the pathological findings and also on experi- 
mental work.. Wernicke’s original view of some exogenous in- 
fection is not substantiated by the histologica! appearances. The . 
lesions do not resemble infective forms of encephalitis. The two 
modern views are (1) that the condition is due to an endogenous 
toxin and (2) that a vitamin deficiency is responsible. Neuberger 
suggested that damage to the liver by such an agent as alcohol 
or by metastasis, allowed a toxin from the gut to circulate and 
this produced the cerebral changes. There is little experimental 
evidence to support this view and Campbell and Biggart did not 
find serious liver damage in their cases. On the other hand, quite 
impressive evidence has been amassed to show that Vitamin B, 
deficiency is largely responsible for the onset of Wernicke’s 
disease. It has been noted that chronic alcoholism may produce 
both Wernicke’s disease and polyneuritis. This polyneuritis is 
similar to that of beriberi, which is due to a B, deficiency. It 
has been shown that alcoholic polyneuritis rapidly improves under 
B, therapy, in spite of the continued use of alcohol, and, further- 
more, that the alcoholic with a low intake of B, is the individual 
liable to polyneuritis. It is consistent to assume that the same 
deficiency: may be responsible for the encephalopathy. 

In cases of Wernicke’s disease occurring in the course of preg- 
nancy, of which my case is an example, persistent vomiting is 
a leading feature. This leads to a poor intake of food with a 
consequent deficiency of accessory factors. Many of the cases 
of Wernicke’s disease have in common gastro-intestinal disturb- 
ance placing limits upon the diet and probably causing defective 
absorption. 

I will refer briefly to the experimental production of the disease. 
Prickett showed that rats fed on a diet deficient in B, developed 
foci of congestion, of haemorrhage and parenchymatous degenera- 
tion in the pons and medulla. The most interesting work, how- 
ever, has been done on pigeons by Alexander, who was able to 
reproduce the characteristic selective pathological signs of 
Wernicke’s disease. Early last year, he published the following 
conclusions : 

1. Wernicke’s haemorrhagic polioencephalitis can be produced 
with regularity in pigeons deficient in Vitamin B,, as a complica- 
tion of beriberi after large supplies of other vitamins have been 
given. 
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2. If pigeons are kept on an entirely vitamin-free diet, the 
resulting beriberi will only rarely be complicated by Wernicke’s 
disease. 


3. Wernicke’s disease cannot be produced in pigeons receiving 
crystalline B,, although they may be deprived of any other vita- 
mins for a period of six months. 


4. The observations suggest that Vitamin B, possesses anti- 
angiodegenerative properties in addition to anti-neuritic properties, 
and smaller amounts of Vitamin B, are sufficient to act as an 
anti-angiodegenerative agent than are necessary for anti-neuritic 
action. 


5. The administration of high doses of Vitamins A, B,, C, 
and D in Vitamin B, deficiency probably raises the Vitamin B, 
requirements of tissues and angiodegeneration manifests itself 
soon after the onset of neuronal degeneration. 

It must be stated that B, deficiency alone may not be responsible 
for Wernicke’s encephalopathy, because this disease is not found 
in beriberi, which is probably the best example of B, avitaminosis. 
It is possible that the disease may be due to the combined effects 
of B, deficiency and an endogenous toxin. 

My patient happily survived and I have no pathological con- 
firmation of the disease, except the striking changes found in the 
fundi during the acute phase. No doubt, similar haemorrhages 
to those which I saw were present in the grey matter surrounding 
the third and fourth ventricles. 

When three months pregnant, she began to get very severe 
headaches and sickness. The vomiting continued all day long 
and during the night. A month or six weeks later she began to 
notice severe failure of vision which led to her admission to 
hospital. I first saw her at this stage, when her right eye showed 
two or three large deeply-placed retinal haemorrhages. The left 
eye also showed several large retinal haemorrhages around the 
disc. There were, however, no exudates and generally the appear- 
ances were unlike those of albuminuric retinitis. The vision of 
each eye was reduced to hand movements. She had, unlike some 
cases reported, no ocular paralysis, but she was mentally very 
drowsy. I saw the case at the Maternity Hospital, where the 
combination of severe headache and retinal haemorrhages is 
almost invariably associated with pregnancy toxaemia and 
nephritis with a considerable rise in blood pressure. It is well 
known that pregnancy toxaemia, combined with eye signs, is 
often best treated by termination of the pregnancy. This case, 
however, differed from the majority in having a somewhat atypical 
fundus picture, a normal blood pressure and a clear urine. Never- 
theless, on first seeing the severity of the fundus changes, I formed 
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the impression that termination of the pregnancy would be neces- 
sary. However, on account of these unusual features and the 
existence of the cerebral signs, on the advice of my colleague, 
Dr. MacAdam, it was decided to treat her intensively with the 
Vitamin B complex. The results were dramatic. She was given 
daily 20 mg. of Vitamin B, by injection and three 50 mg. tablets 
of nicotinic acid by mouth. The subjective response was remark- 
able. After one injection and two tablets, her vision was much 
improved and within four hours she said that she was able to 
tell the time by the clock in the ward. There was no visible change 
in her fundi during the first few hours of treatment to explain 
the dramatic improvement in vision. This indicates that the 
haemorrhages were not the only or even chief cause of the visual 
defect, but rather the associates of a toxic or nutritional effect 
upon the nerve elements. Treatment of the avitaminosis showed 
its anti-neuritic effects first in improvement of vision and its anti- 
angiodegenerative effect later. She rapidly improved and was 
able to read the paper within a fortnight. She left the hospital 
and later had an uncomplicated confinement and normal puer- 
perium. To-day she has vision of 6/6 unaided in both eyes and 
only slight signs are visible, limited to temporal pallor of the 
right disc. 

The case was probably not of severe degree at the time treatment 
was started. The absence of ophthalmoplegia suggests that the 
cerebral changes were not extensive. I believe the fundus picture 
of large darkish haemorrhages splashed around the disc to be 
probably fairly characteristic of the condition. These fundus 
lesions illustrate the close correspondence between the retina and 
brain. I think that her condition sufficiently resembled the pub- 
lished accounts of Wernicke’s disease as to be so regarded and, 
if she was such a case, she is further support for the view that 
this condition is due in part at least to deficiency of Vitamin B,. 


I wish to thank Mr. Andrew Claye for the opportunity of 
examining this case. 
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AN ORBITAL DERMOID (LINED BY SKIN 
AND MODIFIED CONJUNCTIVA) 


BY 


P. McG. MOFFATT 


LONDON 


A YOUTH, aged 19 years, attended the Out-patient department of 
the West London Hospital complaining of a swelling at the upper 
and outer angle of the left orbit. The swelling had been present 
for.as-long as he could remember, but recently he thought it was 
getting bigger and ached at times; he therefore asked to have it 
removed. 

On examination there was a swelling about the size of a cherry 
beneath the soft tissues of the outer end of the left eyebrow, and 
a little below it. It was not tender but pressure caused some 
discomfort. There was no attachment to the overlying skin and 
the deep attachments were difficult to gauge, but it seemed to 
move fairly freely. The lump fluctuated but was not translucent. 
Dermoid cyst of the orbit was diagnosed. 

Removal of the cyst was performed at the Royal Westminster 
Ophthalmic Hospital, under local anaesthesia. A small incision 
was made parallel with the eyebrow over the most prominent part 
of the swelling and the cyst, which was of a yellowish colour, 
was found beneath the orbicularis muscle. As the dissection 
proceeded, it was seen to extend backwards under the orbital 
margin and assume an hourglass shape. A moderate constriction 
connected the superficial portion with a much deeper part which, 
at the time, made one wonder whether the latter were part of the 
lacrymal gland. The swelling however was easily liberated and 
finally removed intact by cutting a thin strand of tissue attached 
to the deep extremity. 

The wound healed well but there was an extensive subconjunc- 
tival ecchymosis covering about the outer half of the globe which 
cleared up in three weeks. 

The excised specimen was sent to the Pathological Department 
for examination and report. 


Pathological Report by Eugene Wolff 


The cyst is generally ovoid in shape some 17 mm. by 8 mm., 
tapering, however, towards its upper extremity. 

There is a definite constriction which marks the cyst into an 
upper smaller and a lower larger portion, joined, however, by a 
wide channel. 
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Fic. 1. 


A portion of the cyst wall, showing skin and skin structures. 


Fic. 2. 


The junction between skin and conjunctival portions of the cyst wall. 
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The cyst has a thin fibrous wall which is continuous with a 
polypoid projection some 3 mm. long into the cavity of the larger 
portion. 

The cyst is lined by epithelium which in parts is like epidermis, 
in parts like modified conjunctiva. 

The epidermal portion shows definite papillary structure (Fig. 
1) with hair follicles, sebaceous glands and fewer sweat glands. 
Keratinisation is well marked. 

The junction between the two portions is close to the narrowest 
portion of constriction and is shown in Fig. 2. 

[t will be noted that the transition is fairly sharp, On the right, 
the well-marked skin structure with the epithelium having a 
definite Malpighian layer, prickle cells and an orderly arrangement 


Fia. 3. 


A portion of the lining of the cyst converted into granulation tissue 
containing giant cells. 


of the cells which become flatter towards the interior of the cyst 
and eventually show well-marked keratinisation. To the left the 
modified conjunctiva shows quite a different disposition of the 
nuclei, a goblet cell and no keratinisation. 

In certain areas of the conjunctival portion the epithelial lining 
has become much modified. In some places the epithelium is much 
thinned, in others entirely exfoliated. Here and there the epi- 
_thelium has been converted into granulation tissue containing 
giant cells. This is no doubt due to the irritation by hairs, which 
being shed into the cyst cavity penetrate the conjunctival lining. 

The contents of the cyst were a porridge-like, sebaceous mass 
containing hairs and desquamated cells. 

As it has been stated (Bland Sutton: Tumours, 1917) that the 
skin of orbital dermoids is sensitive and possesses tactile sensi- 
bility, a search was made for nerve fibres. None was found; but 
as no special stain was used this does not exclude their presence. 
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A CASE OF VON RECKLINGHAUSEN’S DISEASE 
WITH DIFFUSE NEUROFIBROMATOSIS 
OF THE CHOROID* 


BY 


S. ROBSON 


SURGEON TO THE SIR JOHN PRIESTMAN, SUNDERLAND 
AND DURHAM COUNTY EYE INFIRMARY 


and 
W. BLACKWOOD 


FROM THE SCOTTISH MENTAL HOSPITAL LABORATORY, AND 
THE DEPARTMENTS OF PATHOLOGY OF THE ROYAL 
INFIRMARY AND UNIVERSITY, EDINBURGH 


and 


H. A. COOKSON 


HON. PATHOLOGIST, THE ROYAL INFIRMARY, SUNDERLAND 


Introduction 


IN Von Recklinghausen’s disease, the occurrence of a neuro- 
fibroma of the short ciliary nerves is an uncommon occurrence and 
for this reason, the case is presented for record. 

Further, later in the account, special reference is made to the 
‘* ovoid bodies ’’ described by Masson and their nature commented 


upon. 
Clinical Notes 


On September 30, 1939, W.B., a boy aged 18 years, came to 
the Durham County and Sunderland Eye Infirmary with a four 
years’ history of an enlarged and thickened upper right lid; it 
was pendulous and overlapped the lower lid for 3 of an inch. (See 
Fig. A.) Movement of the lid was practically nil. 

The palpebral conjunctiva was velvety and there was consider- 
able mucous discharge. On palpation some worm-like swellings 
could be felt under the skin of the upper lid, and there were similar 
but smaller ones running in a diverging manner above each 
eyebrow. 

On the front of the right side of the neck (see Fig. B) there were 
2 or 3 small movable isolated swellings under the skin. Further 
examination showed more small swellings of a similar character on 
the abdomen in the course of the intercostal nerves, and others in 
the left groin and front of the left shoulder. (See Fig. C.) 

There was a large café-au-lait patch on the left buttock, and 
there were smaller ones on the front of the abdomen and on the 
back. 





* Received for publication, June 11, 1941. 
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Right eye. The anterior chamber was normal, and the cornea 
and lens were clear. The pupil was pear-shaped and eccentric 
in an up and out position; it was larger than the left, and the 
reaction to light was very sluggish. 

There was a very large detachment of the retina with a slight 
fundus reflex on the nasal side, and transillumination showed 
dullness on the temporal side. 

The intra-ocular pressure was 22 mm., and the vision was 
reduced to perception of light in the temporal region. There was 
no pulsation of the eyeball. 

Sections of the lid and a swelling in the neck were taken for 
biopsy, and sent to Dr. H. A. Cookson, Hon. Pathologist. An 
X-ray film showed no abnormality in the optic foramina. 

By June, 1940, the detachment of the retina had slowly increased 
in size, and could be easily seen through the pupil by oblique 
illumination. On the surface of the detachment was a new form- 
ation of vessels apparently arising from the nasal side. 

On June 4, the eye was enucleated and sent to Dr. H. A. Cook- 
son. After removal of the eye no tumour formation could be felt 
in the orbit. 





Fic. C. 
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Incidentally, he had an operation for ruptured gastric ulcer in 
January, 1940. Otherwise he is healthy, with no mental 
symptoms. 

An interesting feature of the case is that within the last few 
months the back and the abdomen have become completely 
covered with innumerable small café-au-lait spots. (See Fig. C.) 

As his parents were worried about the deformity of the upper 
lid, three operations have been performed on it in order to improve 
his appearance. 


Examination of Specimens 


_1. Small biopsy from right upper eyelid (embedded in paraffin). 

Sections were stained haematein eosin, Van Gieson for con- 
nective tissue and Loyez for myelin sheaths. 

Examination showed that the specimen consisted almost entirely 
of collagen fibres. In the section stained (Loyez) there were two 
fibrils which were suggestive of myelinated nerves. 

Having regard to the clinical findings the appearances were 
compatible with neurofibromatosis. 


2. Biopsy from neck (formol fixed). 


The specimen consisted of an elongated mass, approximately 
19 mm. long and 7 mm. in transverse diameter, of firm pale 


gelatinous tissue. 


Fic. 1, 


Biopsy from neck. a=entering whole nerve. Spielmeyer myelin 
sheath stain. X6. 
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Fic. 2. 


Biopsy from neck. Neurofibrils passing through connective tissue 
network. Horteganeurofibril stain. 110. 


It was bisected longitudinally and frozen sections were stained 


for axis cylinders (Hortega) and myelin sheaths (Spielmeyer 
counterstained Van Gieson). 

Examination showed that one pole of the nodule consisted of 
a normal, compact myelinated nerve (a, Fig. 1) and from this nerve 
the fibres entered the nodule, fanning out and passing in smooth 
curves through a richly cellular and well vascularized mass of 
connective tissue fibrils (Fig. 2). 

The appearances were those of neurofibromatosis. 


3. Portion of eye (formol fixed). 


The specimen received consisted of the posterior half of the eye 
with an attached portion of optic nerve. 

The optic nerve appeared normal. The retina was detached 
except around the margins of the optic disc. The sclera appeared 
normal. The choroid was diffusely thickened and dark in colour. 
To the temporal side of the optic disc, mostly within the substance 
of the choroid but partly on the extra-ocular surface of the sclera, 
was a 4 mm. diameter nodule of pale, firm, homogeneous tissue. 

The specimen was divided in the para-sagittal plane. One 
portion, containing the optic nerve head was carried through 
paraffin and sections stained haeinatein eosin, Masson trichrome 
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(with light green as counterstain) and Azan. The other portion, 
containing the main body of the tumour, was first cut frozen and 
stained for myelin sheaths (Spielmeyer) and neurofibrils (Hortega) 
and then the remainder was embedded in paraffin and stained as 
before. 

Microscopical examination showed that the optic nerve, optic 
disc, retina and sclera showed no particular abnormality. The 
pathological change was in the choroid and the short ciliary 
nerves. 

The choroid was generally thickened (Fig. 3), with a focal 
accentuation of the thickening in the area of pale swelling (Fig. 4). 


Fic. 3. 


Eye specimen. Sagittal section passing through optic nerve head. 
The apparent retinal thickening is artefact due to wrinkling. Note 
thickened choroid (ch) Azan. x4'5. 


In the central tumour were well formed adult nerve cells, each 
with a characteristic nucleus and nucleolus. In none of them 
could more than two processes be stained so that they appeared 
to be bipoplar nerve cells (Fig. 5). No mitoses were seen. These 
nerve cells lay in little groups and between the groups ran whorls 
and ‘‘ bundles’’ which contain myelinated nerves (Fig. 6). 
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Fig. 4. 


Eye specimen. Parasagittal section, through main body of tumour 
mass. The numbers indicate the approximate areas from which Figs. 
6, 7, and 8 were taken. Massontrichome. x6. 





Fic. 5, 


Bipolar nerve cell from central portion of tumour, Hortega-neuro 
fibril stain. x 400. 
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FIG. 6. 


Nerve group and “‘ bundle’’ from central portion of tumour. Spiel- 
meyer myelin sheath stain. 145. 











FIG. 7, 


Ovoid body from lateral portion of tumour, with contained neurofibrils 


(N). Hortega neurofibril stain. x 300. 
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The number of myelin sheaths in each ‘‘ bundle ’’ varied and 
the specimen illustrated is one in which it was greatest. These 
‘‘ bundles,’’ which stained very poorly with haematein eosin, were 
composed of a fine branching nucleated network of fibres, some 
of which stained for collagen (green with Masson, blue with Azan) 
and some for nervous elements (purplish with Masson, red with 





Fic. 8. 


Ovoid body from lateral portion of tumour with contained myelin 
sheaths (M). Note branched melanophores in surrounding stroma. 
Spielmeyer myelin sheath stain. 300. 


Azan). The nuclei, which were small and non-specific, varied in 
shape from long and slender to short and ovoid. 

Both nerve cell groups and ‘‘ bundles’’ were supported by a 
stroma of young connective tissue. 

Irregularly shaped branching melanophores were present in 
this portion of the choroid but only in its more superficial and 
deepest par:s where the nerve cells were fewest. 

At its ill-defined margins, the pale central thickening blended 
with the diffuse choroidal thickening. This diffuse thickening 
contained the same elements, except that nerve cells were in- 
frequent. It was composed chiefly of ‘‘ bundles,’’ continuous 
with the ‘‘ bundles ’’ of the central tumour, lying in a scanty 
fibrous stroma which was diffusely infiltrated by branched melan- 


ophores (Fig. 8). 
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These ‘‘ bundles ’’ had the same histological character as those 
of the central tumour. Here an increasing number had been cut 
transversely and then they showed a nucleated fibrillar syncytium 
within which could be demonstrated both neurofibrils (Fig. 7) 
and myelin sheaths (Fig. 8). 

The tumour was only moderately vascular, the vessels being 
well formed and healthy. 

The swelling which lay upon the extra-ocular surface of the 

sclera was connected with the main tumour through an aperture 
in the choroid. The extra-ocular swelling appeared to be due 
to a herniation of the ‘‘ bundle ’’ portion of the choroidal enlarge- 
ment through the sclera, at the point where it is normally pierced 
by the posterior ciliary arteries and the short ciliary nerves (Fig. 
4). 
The long ciliary nerves, which could be seen running within 
the substance of the choroid, did not show any abnormality and 
they were useful as a comparison of the staining qualities of 
normal nerves. 


Comment 


Knight (1925) and Dvorak Theobald (1937) have stated that 
the choroid normally contains a rich plexus of both medullated 
and non-medullated nerves, which is derived chiefly from branches 
of the short ciliary nerves; and that ganglion cells are normally 
found in the choroid, in relation to the plexus and singly along 
the vessels. 

In this case it had been possible to demonstrate a choroidal 
enlargement which contained both medullated nerve fibres and 
nerve cells. It was doubtful if the nerve fibres were increased 
in number but there was no doubt that there was an increase in 
their supporting tissues. This increase took the form of a peri- 
neural meshwork whose fibres stained specifically both with 
collagen stains and with stains for myelin sheaths and Schwann 
cells. Not only was the supporting tissue overgrowth present in 
the choroid but it was also present in one area in the extrascleral 
and intrascleral course of the short ciliary nerves. 

The histological picture was therefore one of diffuse neurofibro- 
matosis in the distribution of the short ciliary nerves, and it thus 
fits into the general clinical picture of neurofibromatosis. 

’ The ganglion cells in the tumour were increased in number in 
the central pale swelling. At first sight the appearances were 
thought to be those of a ganglioneuroma but Penfield (1932) has 
commented on the occasional presence of weli formed ganglion 
cells in neurofibromas and, whilst agreeing that it is difficult to 
guess their origin, thinks that they may be the result of embryonic 


rests. 
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Discussion 


In this case there were the café-au-lait pigmentation, the peri- 
pheral nerve nodules and eyelid swellings. of neurofibromatosis 
together with a neurofibroma of the short ciliary nerves. 

Similar choroidal tumours, though rare, have been described 
before. They may occur alone (Freeman, 1934, Meeker, 1936) 
or may be associated with other neurofibromatous and allied 
lesions (Snell and Collins, 1903, Collins and Batten, 1905, 
Wheeler, 1936). These are usually associated with buphthalmos 
(Knight, 1925, Wheeler, 1936, Davis, 1939) but there may not 
be this association (Freeman, 1934, Meeker, 1936). 

Davis (1939) has recently described a similar case to ours. He 
has described it so fully that one would hesitate further to burden 
the literature, were it not that we have been fortunate enough in 
our sections to demonstrate certain nervous elements, which have 
not previously been shown and by this demonstration have been 
able to suggest an explanation for certain previously confusing 
histological features. 

In all cases similar to ours the authors have described and 
sometimes illustrated ovoid or round bodies, occurring chiefly at 
the periphery of the tumour, near the equator. Round or ovoid 
bodies were seen here, in this case (Figs. 7 and 8). 

There have been, however, other types of ovoid bodies and 
they may be classified as: 

1. The type likened by Collins (1905) to nerve end organs, by 
Knight (1925) to hyalinized connective tissue and by Reese 
(Wheeler, 1986) to Meissnerian corpuscles. 

2. The intermediate type seen by Davis (1939) showing definite 
lamination and with a suggestion of pallisading of the nuclei at 
each end. 

3. The type, the only type seen here, identical with that illus- 
trated by Davis (1939) which he considered to be thickened, non- 
myelinated nerves. ; 

We were fortunate enough in our case to be able to demonstrate 
myelinated nerve fibres within the substance of the ‘‘ round or 
ovoid bodies’ type 3 (Figs. 7 and 8) and there was little doubt 
that these ovoid bodies were the result of transverse section of 
the neurofibromatous bundles which formed the main mass of the 
tumour. 

Masson (1932) who considered single and multiple neurinomata 
as allied conditions, has shown that, in neurinomata, pallisading 
may or may not be present and that in the initial stages of pallisade 
formation there are produced structures which on section resemble 
Meissnerian corpuscles. 


gto ey 
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[t is a debatable question whether the underlying pathological 
basis of localised neurinomata and of diffuse neurofibromatosis 
is the same. There are many similarities and in view of the above 
findings of Masson one may suggest that the type 1 and 2 ovoid 
bodies were the appearances produced by transverse section of 
early pallisade formation in neurofibromatous bundles. _ , 

If this view be accepted then the mystery of the ovoid bodies, 
of whatever type, is cleared up and they are a normal constituent 
of the plexiform neurofibromatoses of the short ciliary nerves and 
the whole but one of the protean manifestations of Von Reck- 
linghausen’s disease. 

A case of Von Recklinghausen’s disease has been described 
with diffuse neurofibromatosis in the course of the short ciliary 
nerves. 

The histological appearances were similar to previous cases in 
the literature, including the presence of ‘* ovoid or round bodies.”’ 

It has been possible to demonstrate nerve fibres in the ‘‘ ovoid 
bodies ’’ and it is suggested that these ovoid bodies are a normal 
constituent of a diffuse neurofibromatosis. 


Our acknowledgements are due to Professor J. D. Wardale for 
helpful advice and interest in the case and to Mr. J. C. Sommer- 
ville for the histological specimens and to Mr. T. Dodds for the 
photographs other than the snapshots of the patient. 


REFERENCES 


Co.uins, E. T. and BaTTEN, R. D.—Neurofibroma of the eyeball and its append- 
ages. Trans. Ophthal. Soc. U.K., Vol. XXV, p. 248, 1905. 

Davis» F. A.—Plexiform neurofibromatosis (Recklinghausen’s disease) of orbit and 
the globe. Arch. of .Ophthal., Vol. XXII, p. 760, 1939. 

FREEMAN, D.—Neurofibroma of the choroid. Arch. of Ophthal., Vol. XI, p. 64, 
1937. 

KNIGHT, M.S.—A critical survey of neoplasms of the choroid. Amer. Jl. Ophthal., 
Vol. VIII, p. 791, 1925. 

Masson, P.—Experimental and spontaneous Schwannomas (peripheral gliomas). 
Amer. Jl. Path., Vol. VIII, p. 367, 1932. 

MEEKER, L. H —Plexiform neuroma of the choroid in a non-buphthalmic eye. 
Arch. of Ophthal., Vol. XVI, p. 152, 1936. 

PENFIELD, W.—Department of Neurosurgery, McGill University, Montreal. 
Reprint No. 15. Supplement to Chapter, p. 325, 1932. 

SNELL, S. and CoLiins, E. T.—Plexiform neuroma of the temporal region, orbit, 

: eyelid and eyeball. Notes on three cases. Trans. Ophthal. Soc. U.K.., 

Vol. XXIII, p. 157, 1903. 

THEOBALD, G. D.—Neurogenic origin of choroidal sarcoma. Arch. of Ophthal., 
Vol. XVIII, p. 971, 1937. 

WHEELER, J. M.—Plexiform neurofibromatosis (Von Recklinghausen's disease) 
involving the choroid, ciliary body and other structures. Trans. Amer. 
Ophthal. Soc., Vol. XXXIV, p. 151, 1936. 





PRIMARY RETINAL INFILTRATION 443 


PRIMARY RETINAL INFILTRATION OF PALE, 
PULVERULENT, STELLATE AND PURPURIC 
CHARACTER AND ACCOMPANYING NEPHRITIS 
IS APATHOGNOMIC SIGN OF AZOTEMIC ANAEMIA* 


BY 
HENRI LAGRANGE 


PARIS 


THE subject of this paper refers neither to phenomena of papillary 
oedema assignable to the intracranial hypertension accompanying 
chloraemia, nor to retinal haemorrhages attributable to hyper- 
tension. Certain recent publications assign such importance to 
these conditions that they imply that general hypertension is the 
fundamentally pathogenic character of albuminuric retinitis. Here, 
on the other hand, it is desired to call attention to the patho- 
gnomonic character of retinal lesions which are connected with 
azotemia and, in this respect, are included among forms of retinitis 
present in grave types of anaemia. 


I.—The Factor Constituted by Azotemic Retinitis 


On April 22, 1910, F. Widal published, in collaboration with 
V. Morax and André Weill and under the auspices of the 
Société Médicale des Hépitaux de Paris, a memoir dealing with 
seventeen cases of supposedly albuminuric retinitis. In 11 of these 
cases, the blood urea exceeded 2 grams, in 4 cases it ranged from 
0-96 to 1-67 grams, and in 2 cases it varied from 0-50 to 1 gram. 
Victor Morax and André Weill, examining the frequency of the 
occurrence of retinal lesions in cases of azotemia, observed retinal 
lesions in 52 per cent. of a group of 54 cases of increased blood 
urea, the azotemia present being constantly grave. Rochon- 
Duvigneaud summarizes this discussion as follows!. 

‘“‘ The 54 cases of retinitis discussed by Widal and Weill may 
be grouped as follows: in 17 cases, the existing retinitis revealed 
the presence of nephritis, as commonly occurring in cases appear- 
ing at ophthalmological services on account of visual disturbances, 
the patients considering their general health excellent and com- 
plaining only of defective vision. In 10 of these 17 cases, the first 
determination of the blood urea showed a range of 0-57 to 0-96 
gram per litre of serum. Azotemia was therefore clearly present, 
but of low degree. The blood urea increased in all of these cases 
at a later period, sometimes showing remission. In 1 case, for 
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example, the blood urea declined from 0-96 to 0-45 gram, then 
rose to 1:27 grams, reaching the proportion of 2:14 grams four 
months before death ensued. Seven of the 10 cases were followed 
up, dying from the fifth to the twenty-second month following 
the detection of the retinitis. 

‘* Retinitis likewise revealed the presence of nephritis in another 
group of four cases. Here the blood urea first determined ranged 
from 1 to 2 grams. Included in this group is the case of a youth 
of 17, presenting myopia and retinitis, and dying three months 
after the first examination, with blood urea of 4:38 grams. A man, 
aged 21, presented rather recent retinitis, with blood urea already 
consisting of 2-01 grams. In a man, aged 27 years, the initial 
blood urea was of 2:23 grams, the patient dying eight months 
later. The fourth case was ambulant four days before death, with 
blood urea of 4:38 grams and retinitis which had been noted two 
months previously. 

** Another group included 14 cases in which nephritis had been 
recognized for various periods of time, the blood urea remaining 
normal up to the time of examination. Azotemia was shown by 
the detection of retinitis. 

‘A fourth and final group consists of 25 cases of retinitis, 
occurring in clearly marked azotemia. Such cases are often en- 
countered in medical hospital services where cases of nephritis are 
systematically examined and diagnosed. Such cases form a certain 
contrast with cases like those of the first group, consisting of those 
presenting ocular complications of nephritis and seen by ophthal- 
mologists before the general bodily decline results in resort to 
general medical treatment.”’ 

As confirmed in this way, azotemia has given rise to various 
studies upon toxic retentions of different types, such as nitro- 
genous, residual, uric acid, creatinic, creatininic, aminic or in- 
doxylic. These studies have especially tended to overthrow the 
idea that the renal and retinal changes are produced by a common 
cause and to show rather that they are not mutually subordinate, 
but that they are parallel and concomitant, and, as the German 
writers express it, ‘‘ co-ordinate.”’ 


II.—The Coincidence of Anaemia and Primary, Pale, 
Pulverulent Infiltration of the Retina 


The major test of insufficiency of the renal functions constituted 
by azotemia cannot fail to be associated with the grave symptom 
inherent in retinitis. However, is it well founded to assign to 
hypertension all the various elements and forms of the retinal 
lesion observed in chronic nephritis solely because azotemia is a 
frequent corollary of hypertension and because hypertension is a 
factor concerned in the production of retinal haemorrhages ? 
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It is quite impossible to ignore the remarkable coexistence of 
anaemia and azotemia, the equally remarkable coexistence of 
anaemia and primary, pale, pulverulent, stellate and purpuric in- 
filtration of the retina, and the identity of this retinal lesion of 
azotemic anaemia with retinal lesions observed in grave forms of 
anaemia developing without the occurrence of hypertension. 

The somatic symptomatology of the retinitis of pernicious 
anaemia allies this form of retinitis to leukaemic and albuminuric 
retinitis in such a degree that the descriptions referring to the three 
forms are identical in various ophthalmological atlases and as 
illustrated by plates 21 and 23 in the well-known smaller atlas of 
Haab. Albuminuric retinitis, like that of pernicious anaemia, 
produces merely slight amblyopia, but it has the special features 
of occurring with great constancy, at relatively early periods, and 
never in association with established hypertension. Haemorrhagic 
points in the retina form also a part of the ordinary picture of 
gravid pernicious anaemia, which Ch. Aubertin considers a distinct 
morbid entity, which develops without hypertension, but with 
pallor, oedema, anorexia, slight non-azotemic albuminuria and 
anaemia which is usually plastic. 

Retinal haemorrhages occur almost constantly in the Ehrlich 
type of aplastic anaemia. 

A study of retinal lesions occurring in pernicious anaemia and 
the several types of leukaemia, made by Del Duca!, is worthy of 
note. This writer describes a blood-vascular syndrome and one 
dependent upon hypertension of the cerebro-spinal fluid. Accord- 
ing to Victor Morax?, whitish areas and haemorrhagic points, 
exactly like those present in albuminuric retinitis, occur in one 
of every five cases of myeloid leukaemia This identity is morpho- 
logical, but the functional disturbances present in both conditions 
are similarly slight or absent. 

There are doubtless many differences between the several types 
of anaemia, especially with reference to the ill-defined haemorr- 
hagic process governing the retinal lesions which we are discuss- 
ing. Among their analogies, :at all events, retinitis is remarkable 
on accuunt of its frequency and its non-specific character. For 
illustrative purposes, we may review the anatomico-clinical features 
of the retinitis accompanying myeloid leukaemia. 

1. Anatomically.—Integrity of the retinal vessels contrasts with 
areas of haematic extravasation in the retinal surface along the 
sheath of the vessels (Roth), with leucocytic infiltration so marked 





1. DEL Duca. A new pathozenic theory referring to papillo-retinal lesions 
occurring in pernicious anaemia and various forms of leukaemia. Revista Oto- 
Neuro-Oftalmologica e Radto-Neuro-Chirurgica, Vol X, fasc. 4, p. 438, 1933. 

2. VicTOR Morax. Leukaemic retinitis. Précis d’'Ophtalmologie, p. 505, 1931. 
Masson and Cie., publishers, Paris. 


Pace 





446 HENRI LAGRANGE 


that Leber has suggested the possibility of diapedesis (?) of the 
red and white cells. Finally, a fibrinous exudate infiltrates the 
ganglionic layer (stratum ganglionare), sometimes producing 
vaulting of the internal limiting membrane (Fleichenfeld) or 
external limiting membrane toward the choroid (Deutschmann, 
Murakami). Leber, Poncet, Deutschmann, Fleichenfeld, Bondi 
and others have proved that the choroid is normal in chronic leuk- 
aemia, just as Rochon-Duvigneaud has stressed the normal con- 
dition of the choroid tract in albuminuric retinitis. - 

2. Clinically.—The case reported by Leber, in 1876, is retro- 
spectively illuminating. In this case, retinal lesions occurred in 
coexistent leukaemia and albuminuria. There is thus difficulty, 
considered unsurmountable at the time of this report, in selecting 
the real cause of the lesions, which may seemingly be due to either 
of the two conditions mentioned. 

This brief anatomico-clinical review suffices to explain a parallel 
more fully developed in the subjoined differential table. 





Primary, Pale, Pulverulent Retinitis in malignant Retinal lesions in 


Infiltration present in f : h ; 
albuminuric retinitis types of anaemia ypertension 
| 


Primary white, pulveru- Idem. | Coagulative areas of red 
lent patches. Small pur- blood. Arterial oblitera- 
puric haemorrhages in | tions and ruptures, with 
the peri-arterial sheaths secondary white or cot- 
tony patches 


Visual disturbances, Immediate visual dis- 
slight or absent - - | turbances, of diagnostic 
import (amaurosis, posi- 
| tive scotomata) 


Anaemia constantly Idem. Anaemia variably 
present - - present 


Hypertension frequent- | Hypertension absent | Hypertension constant 
ly present - - -| Hypotension usual | and considerable 








Azotemia, high or in-| Blood urea variable | Blood urea variable 
creasing - 











III.—Azotemic Anaemia 


Fernand Widal a long time ago included pallor of the skin and 
membranes among premonitory signs of azotemia and, collabor- 
ating in 1907 with Pierre Abrami and Marcel Brulé, presented 
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the first case clearly demonstrating the action of nitrogenous wastes 
in diminishing the red cells. This case deals with a form of grave 
aplastic anaemia presenting certain special characters, consisting 
of the presence of granular red cells without cellular fragility and 
features not permitting the condition to be grouped unreservedly 
as aplasia, including intense leucocytosis (of 31,000), with femoral 
bone marrow red throughout its extent and showing totally re- 
newed activity. The case presented nephritis, azotemia, no 
oedema, marked miosis and high amblyopia, the vision being 
fogged. 

This case served to define the pathogenesis of the pernicious 
anaemia accompanying nephritis as noted by Grawitz and Ewing, 
Marcel Labbé, Lortat-Jacob and Salomon. Pasteur-Vallery-Radot 
has stressed this question and Aubertin and Yacoel have studied 
it systematically. Anaemic conditions are sometimes associated 
with a haemorrhagic syndrome, consisting of intestinal or gingival 
haemorrhages, epistaxis or purpura, and well defined by the studies 
made by F. Widal and his followers, P. E. Weil and O. Claude, 
Ch. Achard and Saint-Girons, P. Carnet, F. Rathery and 
Dumont. ' 


The Characters of this Form of Anaemia are 
summarized below 


a. Diminution, sometimes considerable, of the number of the 
red cells, the count showing 950,000, according to Widal, Abrami 


and Brulé. Ch. Aubertin and Yacoel usually find the red-cell 
count below 3 million and falling to 900,000 in cases of azotemia, 
while remaining above 3 million or reaching 4,500,000 in the 
absence of azotemia. In 1922, Barach found the average red-cell 
count 2,738,000 in cases of azotemia. Anisocytosis, poikilocytosis 
and polychromatophilia occur generally in azotemia and nucleated 
red cells may exist in proportions of 2 per cent. to 5 per cent. 
Cellular resistance is not modified. In some cases the globular 
value is increased, but the total haemoglobin is, naturally, 
diminished. 

b. Leucocytosis may be high, reaching 50,000 (Widal, Abrami 
and Brulé), with neutrophilic polynucleosis but without myelo- 
cytes. 

c. Blood coagulation is usually normal or slightly retarded. 
Plasmatic coagulation occurs frequently and Widal, Abrami and 
Brulé have observed irretractility of the clot accompanied by a 
decline in the blood plates, or haematoblasts, which may fall to 
40,000 per cubic millimetre. 

d. With respect to frequency, we may remark that, in ophthal- 
mology, complete details concerning the cases subjected to special 
ophthalmological examination are not supplied as often as they 
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should be. However, seven personal cases of retinitis and azotemic 
anaemia are significant. The following features serve to verify 
the statistics of Brown and Roth, who have observed anaemia in 
90 per cent. of the cases of nephritis and have stressed, in this 
connection, the factor of creatininaemia, which exists of 94 per 
cent. of the cases of nephritic anaemia. In the seven cases men- 
tioned, azotemia was, respectively, of 1-10, 1-20, 1-75, 1-80, 1-85, 
2:05 and 2:95 grams. Anaemia and leukocytosis coexisted, as 
follows : red cells, 3,500,000; white cells, 16,600; reds, 3,200,000; 
whites, 1,710,000; reds, 2,800,000 ; whites, 20,000; reds, 2,800,000 ; 
whites, 25,800; reds, 3,000,000; whites, 18,600; reds, 2,250,000 ; 
whites, 26,200; and reds, 1,150,000; whites, 26,300; 
Summarizing,. retinal lesion has been observed in 52 per cent. 
of the cases of azotemic nephritis (Victor Morax and André Weill), 
while anaemia exists in 90 per cent. of such cases (Brown and 
Roth). Neither of the two conditions can be separated from azo- 
temia and, in this condition, the lesion constituted by anaemic 
retinitis appears, as always, an index of the gravity of the case. 


Conclusions 


There seems to be no question that close relations exist between 
azotemia and the anaemia accompanying nephritis. This form of 
anaemia has its own characters and its course is progressive and 
parallel with the degree in which nitrogenous wastes are retained. 
Just as pale, pulverulent, stellate and purpuric infiltration of the 
retina may sometimes be an early sign of pernicious anaemia or 
myeloid leukaemia, this same form of retinal infiltration may show 
the coexistence of anaemia and azotemia; and such retinal infil- 
tration may show the malignity of these types of anaemia before 
the clinical and haematological signs are fully evident. 

The difficulties encountered in interpreting ophthalmoscopic 
appearances are due to the structure of the retina. The latter is 
a differentiated tissue and consists of a plane in which the retinal 
cells and their fibres and connections are spread out and interlaced, 
thus forming a fabric which is delicate but firm, which necessitates 
identical distribution of any exudative, fibrinous or haemorrhagic 
deposit which may be imposed upon it. Duke-Elder has very use- 
fully stressed this morphological consequence of the retinal struc- 
ture. This consequence develops the fact that, in the absence of 
the aetiological factors which determine the pathological charac- 
ters, the latter have no exact significance whatever. Their images 
are closely alike and, as shown in ophthalmological atlases, repre- 
sent retinal lesions of widely differing origins which may occur 
in diabetes, leukaemia, nephritis and even following injuries or 
any condition producing local haemorrhage. 
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In view of these facts, may statistics which have established the 
gravity of this aspect of the ocular fundus in the presence of 
chronic nephritis be opposed by cases in which morphologically 
identical retinal lesions are not accompanied by signs of renal 
insufficiency, with which they have been commonly considered to 
be associated? It is doubtless difficult to distinguish between the 
various forms of retinitis by ophthalmoscopy alone. Aetiological 
diagnosis of retinitis is not ophthalmoscopic diagnosis. Clinical 
determination of these retinal lesions of differing pathogenesis, 
which are observed in cases of chronic nephritis either alone, 
associated or in succession, may be made by referring to the 
accompanying evolutive and aetiological conditions, whose im- 
portance in this connection is sufficient to merit special emphasis. 

These data are not without clinical interest. In the course of 
certain acute or subacute forms of nephritis, the pale, pulverulent, 
stellate and purpuric infiltration of azotemic anaemia shows, early 
and at the outset, the malignant character of the existing nephritis. 
Exudative, pale, pulverulent and purpuric infiltration of the retina 
is but one of the lesions usually accompanying any grave form of 
anaemia, azotemic anaemia being no exception to this particular 
rule. 

In certain forms of chronic nephritis accompanied by permanent 
hypertension, it is sometimes difficult to distinguish between 
lesions revealing the presence of azotemic anaemia and old macro- 
phagic lesions of purely vascular character. In albuminuria, the 
retina, like a painter’s palette, appears as if charged with various 
mixtures, in-which the fundamental elements, the many combina- 
tions and the identical characters are distinguishable by means of 
ophthalmoscopy. Detection and identification of the primary 
lesions of pale, pulverulent, stellate and purpuric infiltration show 
the onset of the notably grave period of the azotemic syndrome. 

Methodical discrimination of this kind permits an understanding 
of certain evolutive conditions, considered paradoxical, occurring 
in the hypertensive albuminuric retinitis accompanying pregnancy 
and has also a bearing on the therapeutic problem incident to the 
gravidic type of pernicious anaemia! which does not present hyper- 
tension and in which the punctate and purpuric aspect of the 
retina is a usual character. 

Together with determination of the blood urea, the haemato- 
logical examination, including the red cell, white cell and platelet 
counts, the differential leukocyte count, search for abnormal cell- 
forms and examination of the type of coagulation present, supplies 





1. Cf. Cu. AUBERTIN, Presse Médicale, January 5, 1924. BRINDEAU and 
THEODORIDES, anaemia during pregnancy, Viget, Paris, 1934. PIGEAUD, ROCHET, 
BouLEz and LEGER, Bull. Soc. d'Obst. et de Gynéc., T. XXV, p. 486, 1937. 
RaBot, Bull. Soc. d'Obst. et de Gynéc., T. XXVI, p. 767, 1937. GAVAUDAN and 
P. Dor, Bull. Soc. d’Obst. et de Gynéc., T. XXVIII, p. 558, 1938. 
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information concerning the nature of lesions whose aetiological 
interpretation may be doubtful. 
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Ocular Complications in Hyperemesis Gravidarum 


An exceedingly important paper on what is something of a by 
way in ophthalmology, namely the ocular complications of persis- 
tent vomiting of pregnancy, has been recently contributed by 
Professor A. J. Ballantyne to the Journal of Obstetrics and Gynae- 
cology of the British Empire, Vol. 48, No. 2, p. 205. 

We think that most ophthalmic surgeons will agree with the 
author when he says that, although retinitis of pregnancy has long 
been recognized, the ocular disturbances which may accompany 
pernicious vomiting in the earlier months are much less widely 
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known and receive comparatively little notice in the obstetrical 
text-books and none in those of ophthalmology. 

Summarising the author’s conclusions we note that “ doubt is 
expressed regarding the occurrence of purely neurotic cases, and 
some support is given to the view that a deficiency of vitamin Bi, 
and perhaps of vitamin C is an important factor in aetiology. It is 
shown that the current description of ocular complications as 
haemorrhage and optic neuritis appearing along with a notable loss 
of vision when the patient is gravely ill, is incomplete and misleading. 

Tke earliest ocular disturbance is a retrobulbar optic neuritis 
associated with a central defect in the field and without visible 
ophthalmoscopic changes. This is succeeded by a visible oedema 
of the optic nerve and later by a characteristic type of peripapillary 
retinal haemorrhage. The ultimate visual defect may amount to 
total or almost total blindness, which, however, is capable of 


complete recovery. 
The profound visual loss and the form and situation of the 


haemorrhage, along with the absence of exudates and vessel changes, 
are important points in the differential diagnosis from the ocular 
signs of cerebral tumour, subarachnoid haemorrhage, diabetes and 
hyperpiesis ‘ 

It is recommended that, in the treatment of pernicious vomiting 
in pregnancy, the routine methods of rest, restoration of fluid loss 
and correction of constipation should be supplemented by intra- 
muscular administration of vitamin Bi and C. If these do not 
give a rapid response, and especially if polyneuritis, retrobulbar 
neuritis, papilloedema or retinal haemorrhages occur, prompt termin- 
ation of pregnancy seems to be called for. The cessation of 
vomiting may be deceptive and should not in itself be accepted as 
a sign of recovery without consideration of the patient’s general 
State and the condition of the vision and fundi. 

The serious significance of ocular signs should be recognized 
before the appearance of changes in the retina and optic nerve. By 
the time that retinal haemorrhages and optic neuritis have become 
manifest the patient’s life is in jeopardy and treatment may be 
quite ineffective . . . Any complaint of defective vision should 
lead to a careful investigation of the visual acuity and field of vision 
as well as of the fundi.’’ : 

Such cases must be rare in the limited number of obstetric beds 
available at most of the General Hospitals and the writer of this 
annotation certainly never was asked to report on the fundus of a 
case of persistent vomiting while he was in hospital practice. It 
would be of interest to obtain the facts from the great obstetrical 
institutions such as the Rotunda, Queen Charlotte’s and the General 
Lying-in Hospital in order that they may be compared with 


Professor Ballantyne’s experiences in Glasgow. 
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The ophthalmoscope was barely four years old in the Spring 
of 1855, when the most celebrated case of persistent vomiting in 
pregnancy in history died on March 31. We refer to Charlotte 
Bronté. In the life by Mrs. Gaskell no reference is made to any 
complaint of visual loss and, with such an acute observer as 
Charlotte Bronté, we think she would most certainly have com- 
plained of not being able to see if there had been any very great 
loss of vision, so we suppose that these complications do not always 
occur. It is to be hoped that ophthalmic surgeons as well as 
obstetricians will read Professor Ballantyne’s paper as well as that 
of Mr. George Black in the present issue. 





Prevention of Blindness in Bengal 


The Tenth Annual Report of the Association for the Prevention 
of Blindness, Bengal, 1939-40, follows closely on the lines of the 
previous annual report, noticed in our columns, Vol. XXIV, p. 534. 

The census returns of 1931 show 37,399 totally blind in Bengal 
and for every person blind there are three partially blind. Actual 
counts of the blind in villages are now being carried out and to date 
the numbers of the blind in 400 villages are known. These counts 
are carried out by trained ophthalmologists and when complete will 
be of the greatest value to the Association. Education of the Indian 
peasant is concerned with the evils of dirt, sepsis, quacks and the 
essentials of good diet, the proper cleansing of the eyes, the import- 
ance of vaccination against small-pox and the paramount importance 
of the preventative methods against ophthalmia neonatorum. 

The Committee, of which Mr. Justice Henderson is the President 
and Lieut.-Colonel E. O’G. Kirwan, C.I.E. and S. K. Mukerjee are. 
Hon. Secretaries, has been able to carry out most of the programme 
set for the Association at its first meeting in 1930. But, in spite of 
repeated recommendations the legislature has so far taken no action 
with regard to such subjects as compulsory vaccination, notification 
of venereal disease, regulations against adulteration of food and 
drink, unauthorised practitioners and quacks, prophylaxis against 
eye disease amongst the new-born, and indiscriminate advertisements 
by unauthorised practitioners. 

The third and fourth travelling eye dispensaries, foreshadowed in 
the last report, came into being in February and March, 1940 
respectively, and it is hoped that the fifth travelling dispensary will 
come into action this year. 

The report is illustrated by reproductions of the various posters 
used in propaganda work and other photographs with details of the 
finances of the Association. 
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ABSTRACTS 


MISCELLANEOUS 


(1) Crecchio (Naples).—The amount of water in experimental 
cataract after removal of the parathyroids. (Comportamento 
del contenuto in acqua del cristallino nella cataratta paratire- 
opriva sperimentale). Anz. di Ottal., January, 1939. 

(1) Crecchio has examined the water-content of the lenses 
after removal of the parathyroids; he finds it considerably increased ; 
he discusses the modern theory of electrobiology and the behaviour 
of exchange in the animal organism. Taking into consideration 
the changes in the composition of the cataractous lens, it is found 
that there is increase of electro-positive substances such as water 
chlorine, sodium, amino-acids which are normally repelled by the 
lens—itself biologically positive. 

On the other hand, certain electronegative bodies, potassium, 
glutathione are less. These changes do not seem to be due to a 
variation in the permeability of the lens capsule but to an alteration 
of the Redox-potential which brings about irreversible reactions 
which interfere with the “ eu-colloidity ” of the lens. 


HAROLD GRIMSDALE. 


(2) Cohen, H. and Davies, S. (Liverpool).—The development of 
the cerebro-spinal fluid spaces and choroid plexuses in the 
chick. The morphology and permeability of the roof of the 
fourth ventricle in some mammalian embryos. A specific 
factor in extracts of the choroid plexus influencing the per- 
meability of the myelencephalic roof. Ji. of Anat., Vcl. LXXII, 
Part I, p. 23, 1937; ibid., Vol. LXXII, Part III, p. 430, 1938; 
ibid., Vol. LX XIII, Part IV, p. 525, 1939, respectively. 

(2) In an elaborate series of experiments and investigations 
Cohen and Davies show that in chick embryos the spread of 
cerebro-spinal fluid from the neural canal to the periaxial spaces is 
coincident with the development of the choroid plexuses, and that 
in rabbit, rat and guinea pig embryos, extra-cerebral spread of 
cerebro-spinal fluid can be induced when a hypertonic saline solution 
is injected into the blood stream only after the choroid plexuses are 
differentiated. They further found that extracts of the choroid plexus 
of the rabbit, dog, cow, sheep and guinea pig contain a factor which 
has the following properties :— 

1. It increases the intradermal spread of dyes to a degree com- 
mensurate with that of the spreading factor isolated from 
mammalian testis by a series of other observers. 
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2. It is species specific: the choroid plexus extract of rabbit 
gives in the rabbit a much wider dermal spread than the choroid 
plexus extracts of cow, sheep and dog; the choroid plexus extract 
of the dog produces its most extensive spread in the dog. 

3. Stale extracts are usually less potent than fresh extracts. 

4. By injecting chicken choroid plexus extract into the central 
canal of the nervous system they were able to anticipate the peri- 
axial spread of cerebro-spinal fluid. In non-injected chick embryos, 
the first extra-cerebral spread of fluid is seen at seven days through 
the anterior membranous area of the myelencephalic roof, coincident 
with the development of the choroid plexus in the lateral and third 
ventricles. In injected chick embryos there was quite a marked 
extra-cerebral spread at five days, that is, two days earlier than the 
appearance of the choroid plexus, and a slight spread was observed 
in four-day embryos. Cow choroid plexus and rabbit testis extracts 
increased the permeability of the membranous areas but slightly and 
at a much later stage (54 days). 

These experiments suggest that a primary function of the 
glandular epithelium of the choroid plexus is to elaborate a factor 
which renders permeable the membranous areas of the myelenceph- 
alic roof and thus initiates the extra-cerebral escape of the fluid from 
the central canal. 

Of special significance to the ophthalmologist is their finding that 
extracts of the ciliary body contain a similar spreading factor, an 
observation which might throw light on the aetiology of glaucoma. 


ARNOLD SORSBY. 


(3) Duggan, Walter F. (Utica, N.Y.).—Vascular basis of uveal 
disease. Acute anoxia as the fundamental pathologic physi- 
ology. Arch. of Ophthal., December, 1940. 

(3) Duggan’s paper concerns a theory which, if confirmed, will 
have far-reaching and beneficial effects on the treatment of uveitis. 
This theory is that uveitis is a manifestation of local anoxaemia due 
to spastic closure of the arterioles with resulting dilatation of the 
capillaries and increased permeability of their walls. The degree of 
increase in permeability determines whether plasma, white cells, or 
erythrocytes will pass into the surrounding tissues. The effect of 
histamine or histamine-like bodies may be of importance since this 
substance produces local anoxaemia from arteriolar contraction with 
subsequent necrosis of the tissues, production of more histamine, 
and so the establishment of a vicious circle. Its presence may also 
sensitise the tissues to the action of bacteria, since Findlay has 
shown that after subcutaneous injection of histamine, subsequent 
intravenous injection of bacilli resulted in their lodging almost 
exclusively in the regions injected with histamine. As proof of the 





MISCELLANEOUS 455 


validity of his theory, the author gives the results of vasodilator 
therapy in 11 cases of iritis, iridocyclitis, and cyclitis. The usual 
procedure was to inject daily 0°1 gram. of sodium nitrite by the 
intravenous route for five or six days, followed in some cases by 15 
to 30 mg. of erythrityl tetranitrate twice daily by mouth for two 
weeks. 

The results appear to have been uniformly successful, the time 
required for clinical cure varying from 5—15 days, and improvement 
beginning to manifest itself some 2—3 days after institution of 
dilator therapy. A final suggestion of the author is that histaminase 
(a ferment which destroys histamine) may be a valuable adjunct in 
the treatment of these cases. 

F. A. W.-N. 


(4) von Sallmann, L. (New York).—Expansion tendency of the 
vitreous and its volume curve. Arch. of Ophthal., February, 
1941. 

(4) von Sallmann’s paper is an account of volumetric mea- 
surements of the vitreous, carried out with precautions to avoid 
destroying its fibrillar framework and anatomical configuration. Up 
to date, such precautions have not been taken, with the result that 

the vitreous, as examined by previous investigators, has shown a 

steady decrease of volume in all ranges of pH, and it has proved 

impossible to show any tendency to expansion under physiological 
conditions. The author has worked out a technique for removal of 
the vitreous without allowing the escape of its “capillary fluid,” 
and when this was done, expansion could be demonstrated with 
alterations of the pH. The material used for the experiments 
consisted of pig’s eyes and human eyes removed within 3—4 hours 
of death. One particularly interesting observation in the latter 
category concerned a patient in whom the left eye had been blind 
for some years from absolute glaucoma, whereas the right eye had 
been normal. When immersed in a solution containing 3 X 10—3 
normal potassium hydroxide, the volume of the vitreous from the 
normal eye increased by 52 per cent., and then gradually decreased, 
till at the end of 96 hours it had lost 79 per cent. of its original 
size. The vitreous from the glaucomatous eye on the other hand 
increased by only 34 per cent. and at the end of 96 hours was still 

13 per cent. larger than it had been originally. Highly liquified 

vitreous shows much diminished expansion or no expansion at all 

on alteration of its pH. In spite of his results the author is of 
opinion that “ the experiments in vitro did not give any indication 
of a possible correlation between changes of pH within physiological 
limits and increased tension of the eyeball.” 

F. A, W-N. 





456 MISCELLANEOUS 


(5) Thygeson, Phillips (New York).— Treatment of inclusion 
conjunctivitis with sulfanilamide. Arch. of Ophthal., February, 
1941. 

(5) Inclusion conjunctivitis is a virus infection in which inclusion 
bodies are found in the conjunctival cells. It is an aetiological 
entity which in the newborn appears as a severe papillary conjunc- 
tivitis and in the adult, is a follicular affection with an acute or 
subacute onset. 

In Thygeson’s experience, the conjunctiva has never returned to 
normal in less than three months and has required four to five 
months in the majority of cases. The use of the ordinary conjunc- 
tival remedies has failed to shorten the course, but with sulphanila- 
mide much better results have been obtained, cure or marked 
amelioration occurring in 2—6 weeks in adults. In infants, the 
disease responded even more strikingly. The dose recommended 
in the latter was 0°1 gm. per kilogramme of body weight, daily for 
seven days, in adults it varied somewhat, the average being 2 gm. 
daily for two weeks. Microscopically, inclusion bodies could be 
demonstrated in all cases during the first and second days of treat- 
ment, but were either absent or much reduced in numbers by the 
third day and after this were absent altogether. The number of 
leucocytes also diminished rapidly and pathogenic organisms (e.g., 
staph. aureus) also seemed to disappear, but the non-pathogenic 
conjunctival flora were unaffected. Only three viruses, those ot 
trachoma, lympho-granuloma verum, and inclusion blennorrhoea 


have responded to sulphanilamide and it is perhaps significant that 
these viruses form basophilic heterogeneous inclusions rather than 
acidophilic homogeneous inclusions, that they show a sequence of 
marked variations in size and that their elementary bodies stain 
rapidly with Giemsa without the mordant required by other forms 
of virus. 


F. A. W-N. 


(6) Dandy, Walter E. (Baltimore).—Results following the trans- 
cranial operative attack on orbital tumours. Arch. of Ophthal., 
February, 1941. 

(6) In this paper Dandy makes out a strong case for removing 
orbital tumours via the cranial route. The most important argument 
in favour of this procedure is that out of his series of 31 intraorbital 
tumours no fewer than 83 per cent. proved to be associated with an 
intracranial growth. Had these been attacked by the orbital route, 
subsequent intracranial procedures would have been rendered 
dangerous, owing to the possibility of septic invasion from the orbit. 
Even in cases where the tumour proves to be confined to the orbit, 
the author claims that the transcranial approach gives better 
exposure than is afforded by any other method. The technique of 
the operation is the same as that employed for chiasmal growths, 
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the roof of the orbit being removed after evacuation of the cisterna 
chiasmatis—retraction of the frontal lobe then provides sufficient 
room for careful and deliberate removal of the orbital tumour. Any 
associated intracranial growth is of course dealt with at the same 
time. Ina subsequent discussion, Arnold Knapp, on the basis of 
his large and successful experience of these cases, pronounced in 
favour of the orbital approach on the grounds of its greater simplicity 
except where the growth is one of the optic nerve. William 
Benedict was also of much the same opinion but included among 
the cases requiring a transcranial approach, thrombosed vascular 
tumours and those involving the bony well. In his reply the author 
emphasised the fact that one could not know, before operation, that 


there was no intracranial extension. 
F. A. W-N. 


(7) Hausman, L. (New York).—The surgical treatment of 
syphilitic optic atrophy due to chiasmal arachnoiditis. Amer. 
Jl. of Ophthal., Vol. XXIV, p. 119, 1941. 

(7) Hausman comments that cases manifesting syphilitic 
chiasmal arachnoiditis have hitherto been diagnosed as tabetic optic 
atrophy. He emphasises the point that adhesions may exist at the 
base of the brain in cases of syphilitic primary optic atrophy with 
or without signs of tabes dorsalis in the spinal cord. 

Signs of diagnostic value for syphilitic chiasmal arachnoiditis are 
associated heteronymous visual field defects, multiple cranial nerve 
lesions adjacent to the optic nerve. Early and frequent visual 
field studies are helpful. 

The author claims that even severe optic atrophy is no contra- 
indication to surgical intervention. His series of three cases is too 
small for conclusions to be drawn. There was no mortality. In 
one case followed up for over two years, the visual acuity improved 
within seven weeks after operation and there was also slight visual 
field recovery. Anti-syphilitic treatment was then started. It is 
difficult to assess how much of the subsequent improvement was due 
to the medication and how much to the operation. It is unfortunate 
that the visual fields taken two years after operation were not 
recorded with the same size targets and similar range (2m.) as 
previous records taken before and 13 days after operation. In the 
second case there was no improvement with anti-syphilitic treatment 
but improvement after operation and also in the third case some 
measure of visual recovery occurred immediately after operation and 
before anti-syphilitic treatment was begun on the 17th day. 

The rate and degree of visual improvement depended on the 
duration of the blindness. In Case I the vision was lost in both 
eyes for two years and the improvement most marked in the 
second case. This was less so as the defect had been present in 
one eye for 11 years and in the other 5. 

H. B. STALLARD. 
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FRANCIS BERNARD CHAVASSE 


So frequent in war time becomes the news of sudden extinction 
of life that its poignancy is often blunted and leaves but a passing 
regret ; but when the loss involves one in the prime of life, having 
accomplished much, but with his best work still to come, it assumes 
the form of a tragedy. 

Bernard Chavasse was in his fifty-third year when he lost his life 
in July in a motoring accident. ‘“‘Men must endure their 
going hence, even as their coming hither: ripeness is all.” 

Educated at Oxford where he took first class honours in Natural 
Science and obtained all the scholarships of his year in his medical 
course, and at Liverpool he went straight into the R.A.M.C. after 
qualification. The war over, attracted by ophthalmology, he 
prepared himself for his career by an intensive study of physiology 
and medicine. In his work as Lecturer in Ophthalmology in the 
University of Liverpool and in his teaching of students, the impor- 
tance of a thorough knowledge of these subjects in their relation to 
general diseases was always a favourite theme. He took the M.R.C.P., 
the D.M. and D.O. of Oxford, went through the usual Moorfields 
and other appointments and returned to Liverpool, the home of his 
boyhood. -He entered into partnership with Edgar Stevenson, and 
after the latter’s retirement carried on this old established and 
successful practice. 

It cannot be said that Chavasse owed his success to being the 
son of the late Bishop of Liverpool, nor to the brilliant war record 
of his brothers and himself, yet heredity undoubtedly played its 
part. The outspoken uncompromising faith of his father showed 
itself in the son by his condemnation of any ideas, methods or 
practices with which his reason differed—even his slow, emphatic, 
rather didactic method of speaking was his father’s. There were 
four sons, elder and younger twins. Of the elder—one gained the 
V.C. with bar (the latter posthumously), an achievement almost 
without precedent in medical records, the other, now himself a 
Bishop, the M.C. Chavasse’s own M.C. was won by a particularly 
gallant effort to save the life of his twin reported to be lying 
wounded in No-Man’s-Land. For two nights he crawled about 
searching over a wide area, but in vain. If one imagines the horrors 
it entailed, it must have been an experience which left its mark 
throughout his life. Incidentally it will be remembered that a splint 
he devised for fractured femur while a medical officer has been used 
in France in the present war. 

Chavasse was a frequent contributor to the proceedings of the 
Ophthalmological Society, as well as those of the North of England 
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Society and the Oxford Congress. His papers were marked by 
originality, and his command of well-chosen phrases with an occas- 
ional flash of humour enhanced his interventions in debate. In later 
years it was the subject of squint which almost exclusively claimed 
his researches, and to which his main output in literature was 
devoted. His name will be long remembered for the re-writing of 
‘ Worth’s Squint,’ in which his new ideas on its physiology and 
pathology have cast a fresh light on the whole subject. Though 
his methods of expressing himself may have been provocative, the 
work, like that of its predecessor, may well become a classic. His 
views on the value of orthoptic training illustrate his fearless attitude 
in attacking a system which he considered a help to diagnosis rather 
than to treatment. His own modifications of operations form an 
interesting part of the book and represent the toil of years—he had 
made himself into an excellent operator. Had he lived, he might, 
in subsequent editions have simplified its phraseology for the benefit 
of his less scientific readers. His chapter on the development and 
pathology of binocular reactions in Ridley and Sorsby’s book also 
shows much originality. 

Latterly his researches and writing claimed the greater part of 
his spare time. For this he gave up a great deal of his social life 
and practically all his recreation. Even yachting, which was at one 
time his great relaxation, was almost neglected. What one might call 
a “hobby ” was his devotion to the well being of the Liverpool Eye 
and Ear Infirmary. Only his colleagues could appreciate what he did 
for the hospital—as Secretary of the Medical Board which he repre- 
sented on numerous local committees, in raising money from his 
patients and friends for the equipment of the new Out Patient 
Department, the establishment of an orthoptic department with his 
own methods and training, and his interest in the internal adminis- 
tration of the hospital. He was a loyal colleague whose loss to the 
hospital is irreparable, and his. active and scientific brain would 
undoubtedly have further enriched ophthalmology had he lived his 
normal span. To his wife and three children we dare do no more 


than to express our sympathy in their bereavement. 
Tr. L.-de:€. 


We have received the following lines from an old friend who 
wishes to remain anonymous : 
Thoughts about Chavasse on attending his Memorial Service, 
July 12, 1941. 
This simple but impressive Memorial Service took place in the 
Protestant Cathedral (where his Father had once reigned as Bishop) 


on July 12, 1941, at noon. 
I do not think that the mystery and unexpectedness of Death 


have often been brought more acutely home to mourning colleagues. 
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Here was a man cut off by the Great Reaper when just approach- 
ing the full harvest of his maturity. 

Bernard Chavasse was indeed a Master in Ophthalmology and 
altho’ the subject of squint was the dream child of his brain, such 
was his virile character, crescive in its faculty, that one could hardly 
set limits to his future progress and adventure along other avenues 
of that delightfully interesting subject of Ophthalmology. 

He was ever growing in curiosity, zeal and endeavour.—‘a man’s 
grasp should be beyond his reach—else what’s a Heaven for.’ He 
dared valourously ; indeed to his character might be well ascribed 
those resounding lines of the Poet Browning :— 


One who never turned his back 

But marched breast forward 

Never doubted clouds would break, 

Never dreamed, though right were worsted 
Wrong would triumph. 

Held we fall to rise, are baffled to fight better, 
Sleep to wake. 








NOTES 


Wace IN the June number of the Amer. Jl. of Ophthal., 
Ophthalmic the Editor, Derrick Vail, in a leading article 
Literature comments on the hardship caused to scientific 
journals of all sorts by the disruptive effects of war on the exchange 
of medical ideas and literature. He notes that the abstract section 
of his journal has suffered severely by the hindrance of war, and 
pays avery kindly tribute, for which we wish to thank him sincerely, 
to the Brit. Jl. of Ophthal., which still reaches him regularly, 
though it is “ somewhat reduced in size.” All those concerned in 
the production of the British Journal share his admiration for those 
contributors, who, though “‘ interrupted by daily bombing and mental 
distress, yet find time to record their observations” and write papers 
to keep the British ophthalmic flag flying, and the editorial depart- 
ment is the first to acknowledge the work of those men which has 
made their share in the production of the journal, comparatively 
speaking, an easy one. 
* * * * 
Ophthalmological !H® Annual Congress of the Ophthalmological 
Society of the Society will be held, circumstances permitting. 
United Kingdom in Cambridge on September 4 and 5, 1941. 
The subject for discussion will be ‘ Ocular Injuries resulting from 
the War.” Openers will be Dr. O. M. Duthie (Manchester) and 
Dr. S. Zuckerman (Oxford). 





